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ADVERTISEMENT 


N  the  enfuing  Difeourfe *  / 
endeavoured  to  difcufs  fever  a  l 
abfrufe  and  knotty  cPoints  in 
Philofophy  ;  I  have  accounted 
for  Mufcular  Motion  after  a 
.  Manner  mtirely  agreeable  {at 
leaf  I  think  fo)  to  the  Prin¬ 
ciples  of  that  mof  illufrious  Philofopher  Sir 
Isaac  N  e  \v  t  O  n  5  and  in  doing  of  this , 
l  have  occajionally  taken  Notice  of  the  Laves  of 
Attraction  and  Repulfion ,  from  whence  I  have 
made  it  appear  to  be  very  probable ,  if  not  certain , 
that  every  individual  Corpufle  of  Matter  is 
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endued  with  its  determinate  Foies,  and  does 
attrabf  or  repel  every  other  Jimilar  Cor pu file, 
which  comes  within  the  Sphere  of  its  Activity,  hy 
the  fame  l  aws,  and  after  the  fame  Manner  that 
two  Load  fit  ones  influence  each  other. 

From  thefie  ‘Principles  I  have  alfo  deduced 
the  Caufie  and  Manner  of  an  Ffferveficence  or 
Ebullition ,  which  arifies  from  the  Mixture  of  an 
Acid  with  an  Alkali,  and  have  proved  that  it 
does  not  depend  fo  much  upon  the  Power  of 
AttraAion  as  hath  been  hitherto  imagined ,  but 
that  a  repellent  Force  between  their  confitituent 
Particles,  is  the  chief  Reafion  of  it  5  and  from 
the  fame  Qualities,  viz.  from  every  Corpuficle 
being  endued  with  its  determinate  Poles,  I  have 
fhewn  the  Reafion  why  different  Kinds  of  Salts 
ahvays  coalefce  into  Cryfitals  of  different  Shapes, 
Forms,  and  Figures  from  each  other,  and  why 
they  always  prefierve  their  peculiar  Shapes,  let 
them  be  dijfolved,  fill  red,  and  cryfitallized  ever 
fo  often . 
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I  have  l ike  wife  demonftr  cited ,  from  the- 
Structure  of  the  Nerves,  that  neither  Mufcular 
Motion  nor  Senfation  could  he  performed  difinElly, 
if  they  arofe  from  any  Vibrations  in  the  Nerves 
themfelves.  And  laftly ,  I  have  made  it  appear 
to  he  very  probable ,  that  the  Ufe  of  the  Ganglions 
on  the  Nerves,  is  to  intercept  any  vibratory  Motion 
which  may  happen  in  them  5  Jo  that .  by  pre¬ 
venting  any  Communication  of  Motion  from  one 
Nerve  to  another ,  they  are  greatly  inftrumental  in 
conveying  the  Ideas  of  Pleafure  or  ‘Pain,  or  the 
various  Impreffions  made  on  the  Nerves ,  diftinttly , 
from  the  feveral  Parts  of  the  Body ,  to  the  Sen- 
lorium  in  the  Brain. 

N  O  \v  fence  I  have  undertaken  fo  arduous  a 
*Task ,  I  hope  every  Gentleman ,  endued  with  a 
fafte  for  Enquiries  of  this  Nature,  will  read 
what  I  have  here  done  with  Candour ,  and  be 
ready  to  make  favourable  Allowances,  efpeciaily 
when  he  confders  that  Mufcular  Motion  is  a 
Subjell  which  has  hitherto  baffled  the  moft  curious 
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Refear  does,  and  by  fume  of  the  greateft  and  moft 
learned  Bhilofophers  has  been  fet  afide  as  inexpli¬ 
cable .  But  ij  I  have  advanced  any  ‘Thing  incon- 
Jiftent  with  the  Animal  Oeconomy ,  or  with  the 
known  Laws  of  Matter  and  Motion ,  I  foall 
always  be  ready  to  relinquifo  my  moft  darling 
Notions  whenever  they  are  made  appear  not 
grounded  on  the  Laws  of  Nature, 


A  NEW 


ANEW 

ESSAY 

O  N 

MUSCULAR  MOTION. 

USCULAR  MOTION  is  fo 

intricate  a  Subjeft,  that,  amidft  all 
the  Varieties  of  Nature,  there  is 
not  one  Thing  wherein  the  Caufe 
is  more  concealed,  tho’  the  Effect 
is  fo  vifible.  It  is  a  Subject  which  has  already 
exercifed  the  Wits  of  a  great  many  learned  and 
ingenious  Men,  and  tho’  fo  many  Hypothefes  have 
been  invented  concerning  it,  that  it  would  be 
tedious  as  well  as  uninftrudive  to  enumerate 
them  $  yet  I  don’t  know  ol  one  which  will  Hand 
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the  Tell:  of  a  drift  Examination,  without  appear¬ 
ing  to  be  inconfiffent  with  fome  Part  or  other  of 
the  Animal  Oeconomy  ;  and  certainly  whatever  is 
not  intirely  agreeable  to  that  Simplicity,  Regula¬ 
rity,  and  Harmony  which  we  conflantly  obferve 
between  all  the  Parts  of  an  animal  Machine,  is 
not  to  be  received  as  Truth,  let  it  be  ever  fo 
wittily  and  ingenioufly  contrived. 

Since  therefore  fo  many  great  and  perplexing 
Difficulties  attend  the  Explication  of  the  Caufe  of 
Mufcular  Motion ,  I  am  afraid  of  being  accufed  of 
Arrogancy  in  prefuming  to  offer  fome  Thoughts 
that  have  occurred  to  me  on  this  Subjeft  5  but 
as  I  am  fully  perfuaded  that  Mufcular  Motion 
is  mechanically  performed,  and  confequently, 
that  it  is  governed  by  the  known  Laws  of 
Matter  and  Motion,  I  flatter  myfelf  that  fome 
proper  Experiments,  with  an  exaft  Qbfervance  to 
the  Laws  of  the  Animal  Oeconomy,  and  a  diligent 
Application  of  fome  noble  Dilcoveries  that  have 
been  lately  made  in  Natural  Philofophy,  will 
afford  us  a  great  deal  of  Light  towards  invefligating 
the  true  Caufe  of  Mufcular  Motion ,  however  dark 

and 
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and  obfcure  it  may  feem  at  prefent $  and  if  I  am 
not  fo  happy  as  to  explore  all  its  Secrets,  yet  I 
hope,  at  lead,  to  excite  home  better  Genius  to 
perform  the  Task. 

It  mud  be  confeflfed  indeed,  that  the  principal 
Agent  in  Mufcular  Motion  is  too  fubtile  for  us 
ever  to  bring  its  Manner  of  Action  to  a  mathe¬ 
matical  Demonftration  5  but  however  if  vve  can  be 
fo  happy  as  to  produce  a  Theory,  every  Way 
confonant  with  the  Structure  and  Make  of  the 
Mufcular  Fibres,  and  with  the  known  Laws  of 
Matter  and  Motion,  and  it  does  not  at  the  fame 
Time,  in  the  lead  clafti  with,  or  obftru<5l  any  of 
the  animal  Functions,  there  can  be  no  Reafon  for 
rejecting  it,  tho’  it  cannot  be  mechanically  ex¬ 
plain’d. 

The  noble  Boyle  |]  fays,  u  If  a  Matter  of 
“  Fa<ft,  or  other  Propofition  be  proved  by  Argu- 
“  ments  competent  in  their  Kind,  we  ought  not 
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“  to  deny  it  meerly  becaufe  we  cannot  explain, 
“  or  perhaps  fo  much  as  conceive  the  Modus 
li  of  it. 

But  left  I  fihould  incur  the  Difpleafure  of  my 
Reader,  by  finding  Fault  with  other  Men's  Works, 
or  by  making  a  long  apologetic  Introduction  to 
my  own,  I  will  proceed  direCtly  to  my  SubjeCt, 
and  endeavour,  according  to  my  poor  Abilities, 
to  inveftigate  the  true  and  real  Caufe  of  Mufcular 
Motion  5  wherein,  if  I  err,  or  if  my  Hypothefis 
fhould  be  proved  to  be  quite  falfe,  I  fihall  have  the 
Satisfaction  of  finding  myfelf  in  very  good  Com¬ 
pany  ;  and  the  Choices  on  the  wrong  Side  will  be 
fewer  by  one,  for  thofe  who  fhall  hereafter  under¬ 
take  to  explain  the  Caufe  of  Mufcular  Motion  by 
mechanic  Principles. 

* 

I  h  e  Method  I  filial  1  take,  in  order  to  unlock 
this  Cabinet  of  Wonders,  will  be, 

I.  By  the  Help  of  feme  Experiments  which  I  have 
made  on  the  Nerves  and  Blood-Vejfels. 
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II.  By  looking  into  and  nicely  examining  the  Form 
and  Figure  of  a  mufcular  Fibre. 

III.  By  accounting  for  its  Elafticity. 

IV.  By  fheiving  the  true  Caufe  of  its  fenfeon. 

4  *  »  4-.»  t  X  «  A- 

V.  By  proving  it  to  he  more  than  probable  that 
there  is  fome  fubtile ,  volatile ,  fpirituous  Matter , 
or  animal  Spirits  fecreted  from  the  Blood  by  the 
Glands  of  the  Brain,  and  continually  flying  into 
the  Nerves. 

VI.  and  Laftly,  I  fall  deduce  the  Caufe  and 
Manner  oj  Contraction  and  Dilatation  in  the 

mufcular  Fibres  from  the  foregoing  Confedera¬ 
tions. 

T.  It  has  been  always  acknowledged  and  taken 
for  granted,  that  if  a  Nerve  be  tied  up,  or  cut 
afunder,  the  Mufcles  which  that  Nerve  leads  to 
immediately  loie  their  Life,  tho’  all  other  Things 
continue  the  fame ;  and  from  many  Experiments 
which  I  have  made  on  the  Nerves,  I  have  always 
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found  this  to  be  exactly  true  :  But  that  tying  up 
the  crural  Artery,  or  any  other  Artery,  out  of  the 
Trunk  of  the  Body,  will  likewife  deftroy  Muf- 
citJar  Motion ,  I  have  proved  to  be  falie,  by  the 
following  Experiments. 

.1  Y  •  7 

Experiment  I. 

I  tied  up  the  right  Inguinal  Artery  of  a  Dog, 
and  cut  it  off  juft  below  the  Ligature,  that  I 
might  be  fure  there  was  no  Blood  continued  to 
circulate  thro’  it  5  the  Dog  being  immediately 
fet  down,  walked  along  as  well  as  ufual,  tho’ 
as  the  Wound  grew  more  fore  and  ftiff,  he  limped 
a  little  fometimes  5  but  when  the  Wound  was 
healed  up,  I  could  never  afterwards  perceive 
the  leaft  Difference  in  the  Motion  of  his  hind 
Legs, 

Experiment  II. 

•  <%  *  ?  ' 

I  tied  up  the  right  Carotid  Artery  as  near 
the  Heart  as  I  could  poffibly  do  it,  and  cut  it  off 
above  the  Ligature  5  but  the  Dog  did  not  lofe  the 

Ufe 
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Ufe  of  any  one  Mufcle  by  it  :  confidering  then 
that  there  were  frequent  Inofculations  between  the 
ultimate  Branches  of  the  Carotid  Arteries,  I  ferved 
the  left  Carotid  Artery  of  the  lame  Dog  in  the 
fame  Manner,  and  yet  there  was  no  Lofs  of  Mo¬ 
tion  ;  he  could  lap  up  Milk,  chew  Meat,  fwallow, 
wink,  and  ufe  all  theMufclesof  theHead^  Mouth, 
and  Face  as  he  ufed  to  do. 

^  .  ...  J  „  .  .  .1  L  .* 

Experiment  III. 

-  r 

•  T  *  t 

«-  T  •  r  t  r\  P“  F  ’•  r  ■  o  f  -  9  1  \  t  1  *  ’  /v 

I  tied  up  and  cut  afunder  both  the  Inguinal 
and  both  the  Carotid  Arteries  of  a  large  Spaniel 
Dog  which  I  now  keep,  and  yet  this  Dog  has  not 
loft  the  Ufe  of  one  Mufcle,  neither  is  he  difordered 
in  any  one  Way  by  it,  that  I  know  of,  tho*  it  is 
now  above  fix  Months  ago  that  I  did  it. 

These  Experiments  are  fufficienc  to  fhew, 
how  much  People  have  been  deceiv’d,  and  how  er¬ 
roneous  the  common  Opinion  is,  viz.  That  if  the 
Crural  Artery  <was  to  be  tied  up ,  or  cut  afunder , 
the  Mufcles  of  the  Leg  would  lofe  their  Ufe  as  cer¬ 
tainly ,  as  if  the  Crural  Nerve  was  defray’d. 

This 
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This  Aflertion  was  fpread  abroad,  as  I  am  apt 
to  believe,  without  making  any,  or  fufficient  Trials 
of  itj  for  I  have  repeated  thefe  Experiments  a  great 
many  Times,  and  I  am  fure  with  the  utmoft  Accu¬ 
racy,  and  always  with  the  fameSuccefs.  ^Tis  true, 
we  are  not  to  infer  from  hence,  that  the  Blood  has 
nothing  to  do  with  Mufeular  Motion ,  becaufe  there 
are  moil  certainly  fome  fmall  Branches  detached  off 
from  the  Inguinal  and  Carotid  Arteries  nearer  to 
the  Heart,  than  we  can  poffibly  lay  any  Ligatures 
on  them  without  deftroying  the  Life  of  the  Dogj 
fo  that  we  are  not  to  fuppofe  the  Mufcles  are  quite 
deftitute  of  Blood,  becaufe  their  main  or  principal 
Artery  is  tied  up,  or  cut  alunder,  it  being  well 
known  that  when  all  the  Blood  is  intercepted, 
Mufeular  Motion  ceafes  in  a  few  Minutes. 

This  appears  to  be  true  by  tying  up  the  Aorta 
defeendens ,  which  I  have  often  done,  juft  before 
its  Divifion  into  the  Iliaca,  and  I  always  have  ob- 
ferved,  that  if  the  Dog  was  fet  down  immediately 
after  the  Aorta  was  tied  up,  (without  flaying  to 
replace  the  Inteftines,  or  to  few  up  the  Wound )  he 

could 
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could  make  Ufe  of  his  lower  Parrs,  and  walk  a  little 
Way,  before  the  Palfy  feiz’d  him,  but  after  that  no 
manner  of  Motion  could  be  perceived  in  his  hind- 
Legs,  tho’  he  would  fometimes  furvive  the  Opera¬ 
tion  feven,  or  eight  Hours. 

Seeing  therefore  that Mufcular  Motion  is  io 
foon  deftroyed,  when  all  the  Blood  is  intercepted, 
I  beg  Leave  to  propofe  the  following  Queries  con¬ 
cerning  the  Reafon  of  it. 

Query  I. 

Does  not  the  violent  Diftenfion  of  the  Aorta , 
and  all  the  neighbouring  Blood-VefTels  above  the 
Ligature  prefs  upon  the  Nerves,  which  go  to  the 
lower  Parts,  and  by  that  Means  interrupt  the  Paflage 
of  the  Animal  Spirits  thro’  them  3  fince  ’tis  well 
known,  that  in  a  Nephritis  the  Thigh  often  lofes 
great  Part  of  its  Motion  and  Senlibility  by  the 
Stones  prefling  upon  the  Nerves? 
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Query  II. 

Does  not  the  Pulfation  or  Vibration  of  the 
Arteries  greatly  afiift  the  Motion  of  the  Animal 
Spirits  thro5  the  Nerves  >  For  fince  the  Nerves 
are  generally  placed  along  the  Sides  of  the  Arte¬ 
ries,  it  is  humbly  prefumed  that  the  Defign  of  it 
was  to  encourage  the  Motion  of  the  Animal  Spirits 
thro’  the  Nerves.  Now  if  fo,  it  follows,  that  tho 
fome  of  the  Nerves,  which  go  to  the  lower  Parts, 
may  arife  below  the  Place  where  the  Aorta  is  tied 
up,  and  others  efcape  the  Prefliire  of  the  diftra<5ted 
Blood-Veflels  above  the  Ligature,  yet  the  animal 
Spirits  may  want  the  proper  and  ulual  Impetus 
to  propel  them  thro'  the  Nerves,  and  confecjuently 
MnfcttUr  Motion  may  be  deilroyed  merely  for 
Want  of  the  vibratory  Motion  of  the  Arteries. 

f  ’  r  '  A  ‘  t 

Q  U  E  R  Y  III. 

it'-  t 

Do  not  the  mufcnlar  Fibres  collapfe,  and 
grow  io  flaccid,  when  all  the  Blood  is  intercepted, 
that  the  Influx  of  the  animal  Spirits  may  be  inter¬ 
rupted. 
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rupted,  tho’  no  other  Impediment  flhould  happen 
in  the  Nerves  ? 


Query  IV, 

Is  not  the  chief  Ufe  of  the  Blood,  towards 
Mufcular  Motion ,  to  keep  the  Fibres  warm,  lup- 
ple,  diftended,  and  every  Way  ready  for  the 
Influx  of  the  animal  Spirits  into  them  $  and  by 
its  expanfive  and  progreflive  Motion,  to  aflift 
the  Motion  of  the  animal  Spirits  through  the 
Nerves  ? 

We  are  allured  by  Mr.  Cow  per,  that  by 
injecting  warm  Water  only  into  the  Artery  of 
Mufcles  concerned  in  voluntary  Motion,  after  the 
Paflage  of  the  Blood  had  been  intercepted,  he 
caufed  them  to  renew  their  Contraction.  Now 
warm  Water  cannot  poffibly  have  any  other 
EffeCt  on  the  mufcular  Fibres,  than  to  diflend, 
fupple,  and  relax  them,  and,  by  its  Warmth  and 
progreflive  Motion  thro’  the  Arteries,  it  may 
communicate  Motion  to  the  animal  Spirits 5  but 
it  is  abfolutely  impoflible  for  it  to  have  any  Share 
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in  fhrinking  up  or  contracting  the  Fibres,  after 
fuch  a  Manner  as  Mufcular  Motion  is  performed. 
That  the  Blood  is  ufeful  towards  Mufcular  Mo¬ 
tion,  either  by  encouraging  the  Motion  of  the 
animal  Spirits  through  the  Nerves,  or  by  keeping 
the  Mufcles  warm,  fupple,  diftetided,  and  moift, 
in  fuch  a  Manner  that  the  animal  Spirits  have  a 
free  and  eafy  Influx  into  them,  cannot  be  denied  5 
but  that  the  Blood  is  by  any  Means  capable  of 
purling  up  and  contracting  the  Fibres,  does  not 
appear  from  any  Arguments  which  have  been 
made  Ufe  of  in  its  Favour.  On  the  contrary,  it 
has  been  proved,  as  we  lhall  fhew  hereafter,  that  a 
Mufcle,  during  its  State  of  Contraction,  is  leflened 
in  all  its  three  Dimentions,  and  confequently  the 
Blood,  inftead  of  fwelling  and  diflrending  the 
Fibres,  is  fqueezed  out  of  them  at  fuch  aTime$  fo 
that,  ACtion  and  Re-aCtion  being  always  equal, 
it  appears  from  hence,  that  the  Blood  aCts  as  an 
Antagonift,  againft  the  contractile  Power  of  the 
Fibres,  by  extending  and  diftending  them,  rather 
than  having  any  Share  in  their  Contraction. 
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We  are  told  by  the  learned  Author  of  the 
Introduction  to  Cowper  on  the  Mufcles,  That 
the  Blood  appears  fome  Way  neceflary  towards 
Mufcular  Motion ,  lince  it  has  been  found  that,  by 
intercepting  the  Paffage  of  the  Blood  to  any 
Mufcle,  the  Mufcle  lofes  its  moving  Power.  But 
from  fome  Experiments  on  the  Heart  of  an  Eel 
and  Salmon,  (viz.  that  being^warmed,  they  would 
beat  long  after  the  Death  of  the  Animal,  nay, 
even  when  feparated  from  the  Body)  it  may  be 
queftioned  whether  this  ElfeCt  arifes  from  any 
other  Caufe,  than  that  by  depriving  the  Mufcle 
of  its  Blood,  the  Fibres  and  Nerves  muft  foon 
grow  cold  and  flifF :  for  we  fee  in  thefe  Experi¬ 
ments,  that  the  Fibres  of  the  Heart,  when  warm, 
contracted  themfelves,  tho’  the  Blood  was  not 
circulating  thro’  them. 

The  Heart  of  a  Frog  is  alfo  very  remarkable 
for  continuing  its  Pulfation  a  long  Time  afcer  it  is 
taken  out  of  the  Body  ;  and  even  after  it  has 
ceafed  beating,  it  will  repeat  it  again  by  being 
warmed,  or  pricked  with  a  Needle  ;  But  the  mod 

remarkable 
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remarkable  of  all  is  a  Viper,  which  will  continue 
to  twift  and  twine  about  for  many  Hours  after 
the  Head,  Heart,  Entrails,  and  Skin  are  taken 
from  it. 

I  n  fhorr,  thefe  Phenomena  give  great  Room 
to  fufpeCt  that  Mufcular  Motion  is  continued  in 
lome  Creatures  as  long  as  the  Fibres  are  warm, 
moift,  and  fupple  j  and  that  it  arifes  only  from 
fome  fubtil  Matter,  or  the  animal  Spirits,  which 
momentaneoufly  increafe  the  Force  of  the  corpuf- 
cular  Attraction  in  the  Fibres  themfelves,  fo  that 
their  component  Particles  run  clofer  together,  and 

the  Fibres  are  fhortned  as  long  as  this  additional 
attractive  Power  remains  in  them  :  But  of  this 
more  hereafter.  Thus  much  being  premifed,  I 
go  on  to  my 

IId  Head,  viz,  To  examine  into  the  Form  and 
Figure  of  a  Mufcular  Fibre.  And  this  is  beft  done 
by  gently  boiling  a  Mufcle  till  its  Fibres  will 
eafily  feparate  from  each  other,  and  then,  if  it  be 
waflfd  and  cleanfed  from  the  Blood,  &c.  the 

Texture 
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Texture  and  Shape  of  the  Fibrils  become  more 
evident  and  perfpicuous. 

When  a  Mufcle  is  prepared  afcer  this  Manner, 
and  a  longitudinal  Fibre  divided  as  far  as  we 
poflibly  can  do  it,  it  always  appears  to  me  to  be 
of  a  cylindrical  Shape;  and  I  am  of  Opinion,  that 
if  we  could  feparate  the  Fibres  much  farther,  or 
as  far  as  they  are  capable  oi  being  divided,  they 
would  ftill  be  of  the  fame  Shape,  viz.  little 
hollow  Cylinders ;  for  tho’  every  minute  Fibril  is 
allowed  to  be  the  Continuation  of  a  Blood-Veffel 
(a  capillary  Branch  of  an  Artery  being  loft  in  ir, 
and  a  capillary  Branch  of  a  Vein  arifing  from  it} 
yet  it  cannot  properly  be  called  either  an  Artery 
or  a  Vein,  neither  does  it  follow  either  or  their 
Shapes. 

A  s  to  the  tranfverfe  or  fpiral  Fibres,  which 
are  found  in  dividing  a  Mufcle,  they  feem  to  me 
to  be  of  the  fime  Make  with  the  others,  and  to 
be  chiefly  ufeful  in  holding  the  longitudinal  Fibres 
in  their  proper  Portions ;  but  by  the  molt  accu¬ 
rate  Gbfervations,  with  the  bell  of  Glafles,  I 

could 
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could  never  perceive  that  either  the  longitudinal 
or  tranfverfe  Fibres  were  divided  into  Cells,  Ve- 
deles,  or  Bladders, 

»:  *  *  t .  *  ?  '  5  jr  ytrv 
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III.  The  Elajlicity  of  a  Mufcuhr  Fibre  is  a 
Power  or  Property  of  redoring  itfelf  to  its  former 
Shape,  after  it  has  been  ftretched  out  longer  than 
ufual  by  fome  impreffed  Force. 

Now,  in  order  to  underftand  the  Nature  of 
this  rightly,  it  will  be  proper  to  confider  that 
there  is  in  all  Matter  a  peculiar  Power  of  Attrac¬ 
tion  and  Repulfion ;  which  Properties  manifeftly 
difcover  themfelves  in  many  Things,  and  accord¬ 
ing  to  their  particular  Difpofitions  they  are  called 
by  the  Names  of  Magnetifm,  Electricity,  or 

Magnetical  Attraction,  ftriCtly  fpeaking, 
belongs  to  no  other  Bodies  but  the  Loadftone, 
and  Iron  or  Steel ;  at  lead  it  has  not  been  difco- 
vered  in  any  thing  elfe.  EleCtrical  Bodies  attract 
all  light  Things  indifferently.  And  Gravity 
equally  afreCts  all  Bodies,  without  regard  either 
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to  their  Bulk,  Figure,  or  Matter.  But  notwith- 
ftanding  thefe  Teeming  Differences  in  the  Tendency 
of  Tome  Bodies  towards  others,  we  have  many 
Reafons  to  believe  that  the  real  Caufe  of  At¬ 
traction  and  Repullion  is  the  Tame  in  all  Bodies, 
and  that  all  thefe  different  Phenomena,  as  well  as 
the  various  Degrees  of  Cohefion,  Hardnefs,  Elafti- 
city,  See.  arife  only  from  fo  many  different  De¬ 
grees  of  Attraction  and  Repulfion  between  the 
component  Particles,  and  not  from  any  material 
effential  Difference  in  the  Caufe.  I  never  could 
find  that  there  was  any  Difference  between  the 
Force  of  Attraction  and  that  of  Repulfion  in  the 
fame  Pole  of  a  Loadftone,  and  if  the  fame  Pole 
both  attracts  and  repells  with  the  fame  Degree  of 
Power,  thefe  Qualities  feem  very  likely  to  pro¬ 
ceed  from  the  fame  original  Caufe. 

Again,  if  the  original  Caufe  of  Attraction 
and  Repulfion  be  the  fame  in  all  Bodies  •  that  is, 
if  every  Particle  of  Matter,  which  is  endued  with 
an  attractive  Force,  is  alfo  endued  with  a  repellent, 
in  the  fame  Ratio ,  ’tis  very  probable  that  thefe 
Qualities  were  equally  impreffed  on  all  the  ori- 
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ginal  primitive  Atoms  of  Matter  at  the  Creation  • 
and  that  all  the  different  Degrees  of  Attraction 
and  Repulfion,  which  we  now  find  in  feveral 
Sorts  of  Bodies,  proceed  only  from  the  various 
Shapes,  Affociations,  and  Combinations  of  their 
conftituent  Particles  j  fo  that  it  is  entirely  owing 
to  fuch  and  fuch  particular  Structures  and  Difpo- 
fitions  of  the  component  Particles,  that  fome  Bodies 
are  naturally  receptive  and  retentive  of  Magnet- 
ifm,  others  of  Electricity,  and  others  of  neither 
of  them,  at  leaft  not  within  the  Reach  of  our 
Senfes. 

r  '  '  *  *  '  *  f  i  1  V  J  i  V  ^ 

Since  therefore  we  have  great  Reafon  to 
believe  that  every  Parcel  of  Matter  is  endued  both 
with  an  attractive  and  repelling  Force,  in  fome 
Degree  or  other,  and  fince  thefe  Vertues  are  more 
eminently  confpicuous  in  a  Loadftone  than 
in  any  other  Sort  of  Matter  whatfoever  j  I 
think  we  ought  to  fix  that  as  the  Standard,  and 
deduce  our  1  heory  of  Attraction  and  Repulfion 
from  thence. 
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JT  i  s  well  known  that  a  Loadftone  hath  its 
determinate  Poles,  and  that  it  does  attradt  or 
repel  every  other  Loadftone,  placed  within  the 
Sphere  of  its  Activity,  according  as  their  Poles 
are  applied  to  each  other  3  that  is,  if  the 
South  Pole  of  one  Magnet  be  placed  within  a 
proper  Diftance  of  the  North  Pole  of  another, 
they  will  fly  together,  and  embrace  each  other 
with  the  utmoft  Affedtion  :  but  if  the  South  Pole 
of  one  Magnet  is  offered  to  the  fame  Pole  of 
another,  they  will  then  avoid  and  fly  from  each 
other,  with  as  much  Velocity  as  they  came  together 
before.  The  very  fame  Thing  will  happen 
between  two  magnetic  Needles,  or  any  Pieces 

of  Iron  or  Steel  properly  touched  with  a  Load¬ 
ftone  3  nay,  a  magnetical  Vertue  may  be  com¬ 
municated  to  Steel,  by  rubbing  it  between  an 
Anvil  and  an  Iron  Bar,  without  ever  touching 
a  Magnet,  and  this  as  ftrong  and  permanent 
as  poflible,  as  Mr.  Arnold  Marcel  f  (  Ne- 
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phew  to  the  late  Mr.  Anthony  Van  Leeuven- 
hoek  )  has  lately  difcovered. 

I  f  a  Loadftone  be  broke  into  ten  thoufand 
Pieces,  every  Fragment  will  have  its  determinate 
Poles,  and  will  preferve  its  attractive  and  repel¬ 
lent  Qualities  in  Proportion  to  its  Bulk  •  From 
whence  it  appears,  that  the  conftituent  Particles 
of  a  Magnet  are  all- of  them  placed  Rank  and  File, 
in  a  very  regular  Manner,  and  that  they  are  all 
endued  with  their  proper  Poles  j  becaufe,  break 
the  Stone  where  you  will,  the  Conference  is 
the  fame  :  And  from  hence,  likewife,  Vis  evident, 
that  the  Strength  of  the  Attraction  and  Repullion, 
whilft  the  Magnet  was  whole,  proceeded  from  the 
Share  which  every  individual  Corpufcle  contributed 
towards  it. 

The  whole  Earth  is  allow’d  to  be  a  Magnet  • 
and  there  is  no  doubt  but  its  Poles  have  the  fame 
Influence  on  all  the  heavenly  Bodies,  which  are 
within  the  Sphere  of  its  Attraction  and  Repulfion, 
as  we  obferve  between  thofe  of  two  Loadftones  5 
and  it  mud  be  confcfs’d,  that  the  Sum  of  the 

attractive 
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attractive  and  repulfive  Force  of  the  whole  Earth, 
or  of  any  Part  of  it,  arifes  from  the  Share  which 
every  condiment  Particle  contributes  towards  it  ; 
For  tho’  fome  Parts  of  Matter  are  endued  with 
a  ftronger  and  more  vifible  attractive  Force  than 
others  are  ;  yet  it  cannot  be  denied  but  every  the 
minuted  Particle  has  this  Property,  and  confe- 
quently  it  mud  have  its  Influence  in  a  Ratio  to 
its  attractive  Force,  and  to  the  Proportion  it 
bears  to  the  Whole. 

/  ■  >  f  t  f  *  r  *  ' 

This  is  exactly  agreeable  to  what  the  inimit¬ 
able  Sir  Isaac  Newton  has  fhewn  us  in  his 
Rrincipia ,  viz.  u  That  the  Quantity  of  the  Force 
“  of  Attraction  in  all  fimilar  Bodies,  at  equal 
“  Didances,  is  exactly  proportionable  to  the 
cc  Quantity  of  Matter  in  the  attracting  Body,  as 
“  being  in  Reality  nothing  but  the  Refult  or 
“  Sum  of  the  united  Forces  of  all  thofe  finsle 

D 

“  Particles  of  which  it  is  composed.  ” 

*"*  '  .  •  -  )  ^  %  f  *  f  • 

Hence  it  appears,  that  if  the  Attraction 
and  Repulfion,  or  the  different  Poles  of  our 
Earth,  or  any  Part  of  it,  arife  only  from  the 

Union 


A  New  ESSAY 


3° 

Union  or  Conjundion  of  the  attradive  and  repel¬ 
lent  Force  of  all  its  component  Particles,  that 
then  each  fingle  Corpufcle  in  every  Parcel  of 
Matter,  rauft  have  its  determinate  Poles,  ( it 
being  impoflible  for  it  to  communicate  what  it 
has  not )  and  does  attrad  or  repel  every  other 
fimilar  Corpufcle,  which  comes  within  the  Sphere 
of  its  Adivity,  according  as  their  Poles  happen 
to  be  offered  to  each  other  :  and  though  thefe 
Properties  are  not  adive  enough  in  many  Things 
to  produce  vifible  Eflfeds,  yet  we  have  all  the 
Reafon  in  the  World  to  believe  that  every  Parcel 
of  Matter  is  endued  with  the  fame  Principles, 
though  they  may  be  in  feveral  Degrees,  or  they 
may  be  intended  or  remitted  according  to  the 
different  Shapes,  Textures,  and  Modifications  of 
the  component  Particles. 

>  ) 

’T  i  s  to  thefe  Properties  of  Attradion  and 
Repulfion  that  we  attribute  the  inteftine  or  fer¬ 
mentative  Motion  which  arifcs  in  the  Diflfolution 
of  fome  Bodies  3  for  though  it  may  be  eafily 
conceived  that  Salt  or  Sugar  may  be  diffolved 
by  the  Strength  of  Attradion  only,  yet  I  can't 
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apprehend  how  an  Ebullition  can  proceed  from 
the  Mixture  of  different  Bodies,  without  a  repel¬ 
lent  Force  between  fome  of  their  Particles.  As, 
for  Inftance,  I  prefume,  from  what  has  been 
faid,  that  all  the  conftituent  Particles  in  Salt  of 
Wormwood  have  their  determinate  Poles,  and 
are  all  placed,  by  the  common  Laws  of  Attrac¬ 
tion,  in  a  regular  Manner,  according  to  their 
Poles  5  and  confequently,  as  long  as  they  remain 
in  fuch  Pofitions,  all  is  quiet  ;  but  as  foon  as 
fome  Juice  of  Lemons,  or  any  other  Acid,  is 
poured  upon  it,  the  acid  Particles  attract  fome 
of  the  faline  Particles  much  more  violently  than 
they  did  each  other  before,  and  repel  others  with 
as  great  a  Force,  according  as  their  Poles  happen 
to  meet  :  Hence  arifes  a  great  Commotion  be¬ 
tween  the  acid  and  alcaline  Particles  ;  and  from 
this  leaping  and  bounding  about  of  them,  pro¬ 
ceeds  an  Ebullition  ;  and  this  Ebullition  or 
Effervefcence  continues  till  all  the  Particles,  both 
acid  and  alcaline,  have  met  with  each  other  at 
their  proper  Poles  of  Attra&ion  ;  which  is  no 
fooner  done,  but  the  Ebullition  ceafes,  the  Mix¬ 
ture  fubfides,  and  the  acid  and  alcaline  Particles 
•  5  are 
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are  united  in  a  very  friendly  manner  j  that  is, 
they  attrat  and  are  attracted  by  each  other,  with¬ 
out  any  repellent  Force  acting  among  them. 

I  very  well  know  that  fome  great  and 
learned  Men  have  thought,  where  the  attrating 
Corpufcles  of  any  Fluid  are  elaftic,  they  muft 
neceflarily  produce  an  inteftine  Motion  3  and  this 
greater  or  lefler,  according  to  the  Degrees  of 
their  Elafticity  and  attrative  Force.  But,  with 
all  due  Submiffion,  I  am  of  Opinion,  that  Repul- 
fion  has  much  more  to  do  in  Ebullitions  or 
violent  Fermentations,  than  Attration  3  for, 
fuppofing  any  Number  of  elaftic  attracting  Par¬ 
ticles  to  be  within  the  Sphere  of  each  other’s 
Attraction,  and  that  they  fly  together  with  any 
given  Force,  it  will  follow,  that  the  Strength  of 
their  Attraction  will  be  fo  much  greater  at  the 
Point  of  Contact,  that  it  was  at  ever-fo  fmall 
a  Diftance  before,  that  their  Springinefs  or  Ela¬ 
fticity  will  not  be  able  to  feparate  them  again. 
For  fince  the  attrative  Power  is  the  firft  and  only 
Impetus  which  puts  the  Particles  in  Motion,  it 
muft  neceflarily  follow,  that  the  Strength  of  the 

Attration 
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Attraction  does  increafe  in  the  fame  Proportion 
with  the  Velocity  of  the  moving  Particles,  and 
eonfequently  it  will  be  fufficient  to  .hold  them 
together  if  once  they  come  into  Contact,  let  them 
be  ever-fo  elaftic. 

That  Bodies  entirely  elaftic  ( if  any  luch 
there  are )  may  recede  from  one  another,  after 
they  have  met,  with  the  fame  Celerity  they  had 
before  they  met,  abating  the  Reliftance  of  the 
Medium ,  cannot  be  denied,  when  the  Impetus 
is  communicated  to  them  from  a  third  Body,  and 
the  moving  Bodies  have  no  attractive  Influence 
on  each  other,  even  in  Contact  :  But  by  all  the 
Obfervations  I  have  been  capable  of  making,  I 
never  could  perceive  that  any  Bodies  which  flew 
together  from  the  Principle  of  Attraction  only, 
ever  feparated  again,  unlefs  they  were  attracted 
or  repelled  more  forcibly  by  feme  other  Body. 
Whereas,  if  we  fuppofe  the  Particles  of  fermenting 
Liquors  to  be  endued  with  their  determinate 
Poles,  ’tis  evident  that  fome  of  them  mull  recede 
from,  whilft  others  fly  towards  each  other  5  and 
during  fuch  Commotions  there  muft  be  violent 
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Collifions  :  becaufe  alt  thofe  Corpufcles  which 
are  repelled,  and  in  their  Flight  ftrike  againft 
others,  and  their  Poles,  don’t  happen  to  agree, 
they  will  have  To  many  frefli  Impulfes  commu¬ 
nicated  to  them,  by  their  repellent,  as  well  as  by 
their  elaftic  Force  5  from  whence  their  Velocities 
will  be  prodigioufly  increafed  ;  and  thus  they 
will  keep  on  dafhing  from  one  to  the  other,  ’till 
they  are  broke  into  their  Minima,  or  ’till 
all  the  component  Particles  are  fettled  accord¬ 
ing  to  their  different  fpecific  Gravities  and 
Attractions. 

’T is  well  known,  that  in  an  Ebullition  the 
Mafs  of  Matter  is  rarified  ;  that  is,  its  Parts  are 
fo  divided,  as  to  occupy  more  Space  than  they 
did  before,  and  to  have  their  Interftices  larger 
than  before  5  which  is  not  fo  likely  to  arife 
from  the  Principle  of  Attraction,  as  Repulfion. 
Add  to  this,  That  the  Attraction  between  the 
moll  minute  Particles  of  fermenting  Liquors, 
exerts  itfelf  only  at  the  lead:  fenfible  Diftance  5 
whereas,  by  many  Experiments,  we  have  dis¬ 
covered,  that  a  repellent  Force  aCts  at  a  greater 
3  Diftance  j 
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Diftance  ;  infomuch  that  when  the  fame  Par¬ 
ticles  which  attracted  each  other  before,  are 
pofited  without  their  Sphere  of  Attraction,  they 
will  ftill  repell,  and  endeavour  to  fly  farther  from 
each  other.  Hence  it  evidently  appears,  that  in 
all  Eflfervefcencies  a  vafl:  many  more  Particles 
muft  be  influenced  by  a  repellent,  than  by 
an  attractive  Force  ;  and  as  EfFeCts  are  ever 
proportionable  to  their  adequate  Caufes,  it  con- 
fequently  follows,  that  all  violent  Fermentations 
or  Ebullitions  are  owing  more  to  the  Power  of 
Repulfion  than  Attraction. 

I  am  perfuaded  alfo,  that  Salts  always  pre- 
ferve  their  particular  Shapes,  Forms,  and  Figures, 
( though  they  are  diffolved,  filtred,  and  cryftal- 
lized  ever-fo  often )  by  every  Particle  having  its 
determinate  Poles :  For,  granting  that  the  com¬ 
ponent  Particles  of  different  Kinds  of  Salt  are 
of  fo  many  different  Shapes  and  Sizes  ;  yet  if 
they  had  a  Power  of  uniting  with  each  other 
indifferently  at  their  Tops,  Bottoms,  and  Sides, 
one  would  think  they  could  not  always  coalefce 
into  Cryftals  of  the  fame  regular  Figure.  But  if 
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the  conftituent  Particles  oF  any  Kind  of  Salt  are 
oF  fuch  a  peculiar  Shape,  and  at  the  Fame  time 
have  their  determinate  Poles,  then  they  cannot 
poffibly  attra&  or  unite  with  each  other,  but  when 
their  Poles  Iquare  with  one  another,  and  confe- 
quently  they  will  always  fly  together,  and  be 
join’d  at  Fuch  Points  only  where  their  correfpond- 
ing  Poles  are,  which  muft  oF  CourFe  conftantly 
produce  the  lame  regular  Form  and  Figure  in 
every  Aggregate  oF  Fuch  particular  Faline  Par¬ 
ticles.  As  For  Inftance,  Sal  Armoniac  very  ele¬ 
gantly  imitates  the  Branches  oF  a  Tree,  Salt  of 
Hartfihorn  looks  like  a  Quiver  of  Arrows,  and 
Salt  of  Tin  (hoots  into  Lines  like  little  Needles, 
which  fpread  themfelves  every  way  From  a  Point 
as  from  a  Centre,  fo  as  to  reprefent  a  Star. 

Now  can  it  be  imagined,  if  the  mod  Ample 
Atoms  or  Parts  of  thefe  Salts  did  actrad  each 
other  indifferently  on  either  Side,  that  they  would 
immutably  and  perpetually  coalefce  into  Cryftals 
of  the  fame  regular  Figure  and  Shape  ?- 
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T  h  e  learned  Dr.  Freind  ||  lays  it  down  as 
a  Lemma ,  “  That  the  attractive  Force  is  greater 
tc  on  one  Side  of  the  fame  Particle,  than  on  an- 
tc  other  ;  ”  but  he  does  not  fufpect  that  it  atifes 
from  the  fame  Principle  that  influences  a 
Loadftone,  or  that  the  other  Side  has  its  con¬ 
trary  Pole.  However,  Sit  Isaac  Newton 
obferves,  ^  “  when  any  faline  Liquor  is  evapo- 
*-c  rated  to  a  Cuticle,  and  let  cool,  the  Salt  con- 
“  cretes  in  regular  Figures  5  which  argues,  that 
u  the  Particles  of  the  Salt,  before  they  con- 
“  creted,  floated  in  the  Liquor,  at  equal  Diftances> 
u  in  Rank  and  File,  and  by  Confequence,  that 
u  they  a<5ted  upon  one  another  by  fome  Power 
“  which  at  equal  Diftances  is  equal,  at  unequal 
a  Diftances  is  unequal  3  for,  by  fuch  a  Power, 
“  they  will  range  themfelves  uniformly,  and, 
u  without  it,  they  will  float  irregularly,  and 
cc  come  together  as  irregularly.  And  fince  the 
“  Particles  of  Ifland  Cryftal  atft  all  the  fame  way 
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il  upon  the  Rays  of  Light,  for  caufing  the  unufual 
“  Refradlion  5  may  it  not  be  fuppofed,  that  in 
a  the  Formation  of  this  Cryftal,  the  Particles  not 
“  only  ranged  themfelves  in  Rank  and  File  for 
££  concreting  in  regular  Figures,  but  alfo  by 
,£  fome  kind  of  polar  Virtue  turn’d  their  homo- 
“  geneal  Sides  the  fame  way  ? 


And  again,  we  are  taught  by  the  fame 
Great  Man ,  “  That  Fire  is  the  moft  Ample  of 
all  known  Bodies,  and  confequently  the  moft 
immutable  :  That  each  Ray  of  Fire  or  Light 
has  Sides  differently  affedted,  and  which  have 
different  Properties  5  and  that  Ifland  Cryftal 
is  found  to  attradl  a  Corpufcle  of  Fire,  if  one 
of  its  Sides  be  turned  toward  the  Cryftal,  and 
repel  it,  if  the  other  be.  For  one  and  the 
fame  Ray  is  here  refradted  fometimes  after  the 
ufual,  and  fometimes  after  the  unufual  manner, 
according  to  the  Pofition  which  its  Sides  have 
to  the  Cryftal  5  and  fince  the  Cryftal,  by  this 
££  Difpofition  or  Vertue,  does  not  adt  upon  the 
£C  Rays,  unlefs  when  one  of  their  Sides  of  unufual 
“  Refradtion  looks  towards  that  Coaft.  this 

'  r  A 

“  argues 


<c 


(i 


cc 


a 


cc 


cc 


a 


<c 


iC 


cc 


cc 


on  Muscular  Motion.  59 

“  argues  a  Virtue  or  Difpofition  in  thole  Sides 
tC  of  the  Rays,  which  anfwers  to,  and  fympathizes 
cc  with  that  Virtue  or  Difpofition  of  the  Cryftal, 
“  as  the  Poles  of  two  Magnets  anfwer  to  one 
a  another.  ” 

There  are  many  Experiments,  too  tedious 
to  mention  now,  which  not  only  confirm  the 
Truth  of  thefe  Things,  but  induce  one  to 
believe  that  all  the  Phenomena  of  Nature  do 
arife  from  the  conftituent  Particles  of  Bodies 
being  either  impelled  towards  each  other,  and 
cohering  in  particular  and  regular  Figures,  ac¬ 
cording  to  their  Poles,  or  elfe  by  being  repelled 
and  receding  from  each  other  $  and  though  the 
real  Caufe  of  Attraction  and  Repulfion  is  one 
of  the  Secrets  of  Nature,  and,  I  believe,  likely 
to  continue  fo,  yet,  by  frequent  Obfervations, 
we  are  arrived  to  a  tolerable  Certainty  in 
accounting  for  their  different  Laws,  and  are 
able  to  deduce  many  ufeful  Problems  from 
thence. 


A  N  D' 
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And  here  I  cannot  but  obferve,  That  as 
each  original  primitive  Particle  or  Atom  of 
Matter  muft  have  its  determinate  Magnitude  or 
Size,  as  alfo  its  peculiar  Figure  and  Shape  $  lo 
from  a  few  different  Sizes  and  Shapes,  among 
the  primitive  Atoms,  may  arife  all  the  won¬ 
derful  Varieties  of  Matter,  wherewith  the  World 
is  adorn’d,  according  to  their  different  Compofi- 
tions,  Affociations,  or  Modifications.  For  if  we 
confider  from  how  few  original  primary  Colours 
we  are  able  to  produce  an  infinite  Number  of 
others  by  varioufly  mixing  them,  and  that  from 
twenty-four  Letters  we  have  formed  Languages 
confifting  of  an  infinite  Number  of  Words  ;  it 
appears  to  be  poflible  for  all  the  different  Species 
in  the  animal,  vegetable,  and  mineral  Kingdom, 
to  proceed  from  a  few  original  Shapes  and  Sizes 
firft  impreffed  on  the  Atoms  5  efpecially  fince  ’tis 
well  known  that  Nature  is  always  frugal  in 
Principles,  though  fruitful  and  various  in  Effedt 
and  Compofitions.  But  to  return  : 

* 
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W  £  Have  not  yet  taken  fufficient  Notice  of 
that  Sort  of  repellent  Force  in  Matter,  which 
arifes  from  the  Particles  being  placed  beyond  the 
Sphere  of  each  other’s  Attraction,  as  between 
Water  and  Oil,  and  generally  between  Water 
and  all  unCtuous  Bodies  ;  between  Mercury  and 
Iron  ;  and  alfo  between  the  Particles  of  any  Dull ; 
But  the  moll  remarkable  Repulfion  of  this  Kind 
is  in  the  Air,  where  the  component  Particles  endea¬ 
vour  to  expand  and  recede  from  one  another  with 
a  mighty  Force,  fo  as  to  be  the  foie  Caufe  of  its 
wonderful  Elafticity,  which  is  lo  great,  that  all 
the  Compreffion  in  the  World  is  not  able  to 
overpower  it,  or  to  condenfe  its  conftituent  Par¬ 
ticles  near  enough  together  to  come  within  the 
Sphere  of  each  other’s  Attraction. 

The  more  the  Air  is  comprefled,  and  its 
Denfity  increafed,  the  more  elaflric  it  is  $  becaufe 
the  nearer  its  Particles  are  fcjueezed  together,  the 
more  they  repell  and  endeavour  to  fly  from 
each  other  :  And  let  the  comprelfive  Power  be 
ever-fo  great,  or  continue  ever-fo  long,  the 
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Moment  it  is  taken  off,  the  conftituent  Particles  of 
the  Air  will  expand  and  recede  from  one  another 
with  a  Velocity  proportionate  to  the  Compreffion  5 
that  is,  the  Force  by  which  the  Particles  of  Air 
fly  from  each  other,  increafes  in  the  fame 
Ratio  as  the  Diftance  in  which  the  Centres 
of  the  Particles  are  diminifh’d  $  or,  in  other 
Words,  the  repelling  Force  is  inverfely  as  this 
Diftance. 

But  notwithftanding  the  Elafticity  of  the  Air 
proceeds  intirely  from  a  repellent  Force  between 
its  component  Particles,  tis  not  to  be  inferred  from 
thence,  that  the  Elafticity  of  folid  Bodies  arifes 
merely  from  the  fame  Caufe  5  becaufe  it  is  evident 
that  their  Particles  are  all  in  Contact  with  each 
other,  before  the  elaftic  Body  is  bent  or  drawn 
out  longer  than  ufual  by  fome  imprefled  Force. 
As  for  Inftance  :  Whilft  a  Spring  is  ftraight,  we 
prefume,  every  individual  Particle  of  it  is  at  Reft ; 
that  is,  they  are  fituated,  in  regard  to  each  other, 
according  to  their  Poles,  and  embrace  one  an¬ 
other  by  their  common  Principle  of  Attrac¬ 
tion  5  but  no  fooner  is  the  Spring  bent,  but  fome 

of 


on  Muscular  Motion.  45 

of  its  Particles,  on  the  convex  Side,  mull  of 
Courfe  be  disjoined  and  removed  to  each  other, 
though  perhaps  to  the  mod  minute  and  fmalleft 
Diftances  in  the  World,  whilft  others,  on  the 
concave  Side,  are  crowded  over  one  another. 
Hence  it  will  follow,  that  if  thole  Particles 
which  are  feparated  from  each  other,  or  touch 
one  another  in  fewer  Points  than  ufual,  are  yet 
lo  near  each  other  as  to  be  within  their  Sphere 
of  Attraction,  and  not  at  all  altered  in  regard  to 
their  Poles,  they  will  confequently  attract  each 
other  very  ftrongly,  and  fly  together  again  as 
foon  as  the  im prefled  Force  is  removed  3  whereas 
it  is  no  unreafonable  Conjecture  to  fuppofe  thole 
Particles,  on  the  concave  Side  of  the  Spring, 
which  are  croud ed  together,  and,  as  it  were, 
rumpled  over  one  another,  may  be  fo  much 
altered  from  their  former  Pofitions,  that  their 
Poles  do  not  now  anfwer  each  other  3  and  if  not, 
they  will  repell  one  another  ’till  they  have  attain  d 
their  former  Situations,  that  is,  ’till  the  Spring  has 
recover’d  its  former  Shape. 

F  2 
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There  arc  thofe  indeed  who  have  attributed 
the  Caufe  of  Elafticity  to  fome  fubtile  Matter 
which  they  fuppofe  to  be  conftantly  flying 
through  all  Bodies,  except  elaftic  ones,  when 
they  are  bent  :  As  for  Inftance  5  This  fubtile 
Matter  is  believed  to  have  been  a  free  and 
uninterrupted  Paflage  throuh  the  Pores  of  a  Spring 
whilft  it  remains  ftraight  j  but  as  foon  as  it  is 
bent,  the  component  Particles  on  the  concave 
Side  of  the  Spring  are  forced  clofer  together, 
whilft  thofe  on  the  convex  Side  are  removed 
farther  afunder  :  So  that  though  this  fubtile  Matter 
enters  more  eafily  on  the  convex  Side,  yet  it 
meets  with  much  Oppofition  on  the  concave  ; 
from  whence  there  arifes  a  conftant  Struggle 
between  the  fubtile  Matter,  and  thofe  Particles 
of  the  Spring  which  are  forced  fo  near  together 
as  not  to  admit  the  fubtile  Matter  to  pafs  between 
them  ;  and  as  long  as  this  Nifus  remains,  fo  long 
will  the  Spring  be  elaftic. 

But  by  the  Affiftance  of  the  DoCtrine  of 
Attraction  and  Repulfion,  taught  us  by  our 

Great 
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Great  Matter,  Sir  Isaac  Newton,  we  are  able 
to  account  for  the  Caufe  of  Elafticity  after  a 
more  rational  manner  5  and  'we  are  well  affured 
that  fome  foft  malleable  Bodies  may  be  made 
elaftic,  and  elaftic  Bodies  may  be  made  more  fo 
by  fuch  Things  as  will  increafe  their  Attraction, 
or  unite  their  conftituent  Particles  nearer  together  3 
and  vice  vet  fa. 

’T 1  s  reported,  *  That  touching  a  Steel  Sword 
with  a  Loadftone,  makes  it  more  elaftic  3  and  if 
fo,  tis  probable  that  this  Effect  arifes  from  the 
component  Particles  of  the  Steel  being  drawn 
nearer  together  by  the  magnetic  Effluvia,  or  elfe 
by  their  attractive  Virtue  being  increafed  towards 
each  other,  though  their  Pittances  are  not  at  all 
altered. 

A  Plate  of  Metal,  by  repeated  Blows  of  a 
Hammer,  becomes  elaftic  5.  and  being  heated, 
docs  again  lofe  that  Virtue. 


*  Switzer’s  Preface  to  his  Hydroftatics. 
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And  Vis  well  known,  that  if  a  Piece  of  Steel 
be  heated  to  a  great  Degree,  and  fuffered  to  grow 
cold  gradually,  it  will  lofe  the  greateft  Share  .of  its 
Elafticity  ;  whereas  if  it  be  fuddenly  immers’d  in 
cold  Water,  whilft  it  is  intenfely  hot,  it  lofes  but 
little  or  none  of  its  elaftic  Force.  Now  this  is 
mod  certainly  owing  to  the  component  Particles 
of  the  Steel  being  difplaced  and  feparated  from 
each  other  by  the  Force  of  the  Fire,  and  fuffered 
to  remain  fo  in  the  former  Cafe,  and  to  their 
being  contracted  or  condenfed  in  the  latter.  Every 
Blackfmith  knows  that  Heat  will  fwell  and 
lengthen  a  Bar  of  Steel,  and  make  it  foft,  fupple, 
and  unelaftic  ;  and  there  is  no  doubt  but  cold 
Water  does  contract  it  in  Proportion,  as  being 
diametrically  oppofite  in  its  Nature  to  Heat. 

T  hus  much  being  premifed,  I  fliall  now 
return  to  examine  into  the  Caufe  of  Elafticity  in 
an  animal  Fibre,  and  am  in  Hopes  that  it  will 
eafily  appear,  from  what  has  been  faid. 
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When  a  mufcular  Fibre  is  ftretched  out 
longer  than  ufual,  ’tis  moll  certain  that  Tome  of 
its  Particles  flip  by  one  another,  and  others  are 
removed  at  exceeding  hnall  Diftances  from  each 
other  :  and  if  the  imprefled  Force  is  at  any  time 
greater  than  the  Strength  of  the  Attraction  between 
the  conftituent  Particles  of  the  Fibre,  a  Solution 
of  Continuity  happens,  or  the  Fibre  breaks.  Hence 
’tis  evident,  that  when  a  ftretched-out  Fibre  re¬ 
tracts  itfelf  into  its  former  Shape  and  Dimenlion, 
the  Particles  which  were  difplaced,  return  again 
to  their  proper  Pofitions,  by  their  attractive 
Power.  And  this  Confideration  may  poflibly 
give  us  a  great  deal  of  Light,  towards  invefti- 
gating  the  true  and  real  Caufe  of  Mufcular  Motion  ; 
For  as  all  the  Fibres  in  an  animal  Body  are  elaftic, 
and  as  their  Elafticity  is  a  Power  of  Reftitution, 
by  which  means  they  recover  their  former  Shapes, 
after  they  have  been  ftretched  out  longer  than 
ordinary,  it  may  reafonably  be  called  a  Con¬ 
traction.  And  there  is  no  doubt  but  if  the 
fame  Caufe  which  makes  all  the  Fibres  of  a 
Mufcle  elaftic,  was  to  be  fuddcnly  increafed,  it 

would 
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would  contrad  the  Mufcle  ftill  fhorter,  and  be 
the  Caufe  of  MufcuJar  Motion  as  long  as  fuch 
additional  attractive  Power  continued  in  the 
Fibres. 

All  the  Fibres  of  an  animal  Body  are 
elaftic  not  only  during  Life,  but  after  Death  j 
as  is  evident  from  Cat-gut,  Parchment,  Leather, 

<&c.  which  are  all  made  of  the  Skins  and  mem- 

\ 

branous  Parts  of  animal  Bodies.  But  then  this  is 
under  fome  Limitations  :  For  if  the  Fibres  are  in 
the  leaft  corrupted  and  putrified,  their  Elafticity  is 
deftroyed  ;  or  if  they  are  made  fo  dry  that  their 
conftituent  Particles  cannot  flip  by  each  other,  or 
yield  to  one  another’s  Motion  5  they  will  break, 
if  you  offer  to  ftretch  or  bend  them  with  any 
Force.  Hence  it  appears,  that  there  is  a  pecu¬ 
liar  Difpofition  or  Arrangement  of  the  component 
Particles  required,  in  order  to  make  the  Fibres 
elaftic  5  and  that  their  Elafticity  is  ealily  deftroyed 
by  fome  Things,  and  increafed  by  others. 

Ant  mucous  flimy  Matter  in  the  Body  ( and 
from  fuch  Matter  the  Fibres  are  chiefly  nourifhed  ) 
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being  temper’d  between  the  Fingers  ’till  it  will 
draw  out  into  Strings,  has  this  Property  of  Ela- 
fticity,  or  contracting  itfelf,  and  growing  thicker 
and  fhorter  as  foon  as  the  Power  which  ftretched 
it  out  is  removed  3  and  undoubtedly  the  Ela- 
fticity  of  an  animal  Fibre  arifes  from  the  fame 
Caufe,  viz-  from  the  mutual  Attraction  of  its  con- 
ftituent  Particles. 

B  y  this  elaftic  Power  all  the  Fibres  in  an 
animal  Body  are  kept  in  their  proper  Pofitions  j 
fo  that  whenever  any  of  the  Veflels  are  dilated, 
expanded,  or  diftraCted  beyond  their  ufual  Di- 
menfions,  ’tis  owing  to  this  Property,  that  they 
are  capable  of  reftoring  themfelves  to  their  natural 
Shapes  :  And  how  exceedingly  ufeful  this  is  to¬ 
wards  preferving  the  Body,  is  evident  to  every 
one  who  is  in  the  leaft  acquainted  with  the  animal 
Oeconomy.  Without  this  Property  in  the  Fibres, 
Life  could  not  fubfift  but  a  few  Flours,  or  per¬ 
haps  Minutes  5  the  Body  would  be  like  a  Lump  of 
Dough  3  ObftruCtions,  Tumours,  Diftenlions,  and 
Swellings  would  arife  every- where,  and  would  foon 
put  a  Stop  to  the  Circulation.  But  to  proceed  : 
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The  Fourth  Thing  to  be  taken  Notice  of  in 
a  Mufcle,  is,  That  all  its  Fibres  are,  during  Life, 
in  a  State  of  Ten  lion  3  that  is,  every  Fibre  fecms 
to  be  ftretched  out  beyond  its  natural  State  of 
Reft  or  Quiefcence  5  as  is  evident  from  an  Inci- 
fion  made  acrofs  any  Mufcle,  which  is  no  fooner 
done,  but  thofe  Fibres  which  are  cut  afunder  fly 
back  like  fo  many  ftretched  Strings,  and  make 
the  Wound  gape. 

N  o  w  there  are  Two  Things  which  feem  to 
be  principally  concerned  in  this  ACtion  ;  The 
Impulfe  and  Preflure  of  the  circulating  Fluids  $ 
And  a  conftant  Nifus  or  Endeavour  towards 
Contraction  in  the  Fibres.  For  as  the  Blood  is 
always  propelled  with  fome  Violence  through  the 
Veflels,  it  muft  neceflarily  extend  and  diftraCt 
them  in  Proportion  to  its  Quantity  and  Velocity  5 
as  is  evident  by  cutting  afunder  an  Artery  or  a 
Vein  :  But  as  the  Impetus  of  the  Fluids  does  only 
increafe  the  Breadth  and  Length  of  the  Fibres, 
we  muft  have  Recourfe  to  fome  other  Agent  for 
their  Contraction  or  flying  back,  when  they 

happen 
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happen  to  be  cut  afunder.  And  if  we  accurately 
examine  into  the  Nature  of  it,  I  am  perfuaded 
we  fhall  find,  that  this  Property  in  the  mufcular 
Fibres  arifes  from  the  fame  Caufe  with  their  Ela- 
fticity,  and  perhaps  with  Mufcular  Motion.  For, 
1 f,  It  appears,  that  when  the  Fibres  are  relaxed, 
that  is,  when  they  have  loft  their  Elafticity,  they 
will  not  retraCt,  if  cut  afunder,  though  they  are 
ever-fo-much  diftended  with  Fluids  5  as  is  evident 
in  the  worft  Degree  of  an  Anafarca.  idly,  All 
the  voluntary  Mufcles  are  preferved  in  JEquilibrio 
by  an  equal  Degree  of  Tenfion  in  their  Fibres  : 
But  whenever  a  voluntary  Mufcle  lofes  its  Ufe, 
its  Antagonift  immediately  and  involuntarily  con¬ 
tracts  itfelf,  by  Virtue  of  its  Tenfion,  and  will 
remain  in  that  State  as  long  as  the  Relaxation  or 
Weaknefs  continues  in  the  other  ;  which  argues 
a  great  Analogy  between  the  Caufe  of  the  Tenfion, 
and  that  of  Mufcular  Motion.  3  dly ,  I  have  many 
times  obferved  fome  Mufcles  and  the  fleftiy  Pan- 
nicle  of  an  Ox  to  twitch  and  contract  a  good 
while  after  he  has  been  kill’d,  and  always 
found  that  as  long  as  thefe  Mufcular  Motions 
continued,  fo  long  would  the  Fibres  retraCt,  if 

G  2  cut 


5i  A  New  ESS  AY 

cut  afunder,  and  not  at  all,  or  very  little,  after¬ 
wards. 

Hence  it  appears  that  the  Fluids  always 
a<5t  as  an  Antagonifl:  againft  the  retracing  Power 
of  the  Fibres,  by  extending  and  dilating  them  5 
and  as  Action,  and  Re-a£tion  are  always  equal,  it 
may  eafily  be  conceived  of  what  vaft  Ufe  this  is 
in  the  Animal  Oeconomy.  Befides,  as  the  Tenfion 
of  each  voluntary  Mufcle  is  an  exaft  Ballance  to 
its  oppofiite,  it  not  only  prevents  any  irregular 
Motions  or  Diftortions  in  them,  but  it  alio  pre¬ 
pares  and  makes  them  ready  for  voluntary  Motion, 
upon  the  leaft  Alteration  of  the  Ballance  :  And 
let  us  add  to  this,  If  the  Fibres  were  not  tenfe* 
they  could  not  be  elaftic  $  as  it  appears  in  Strings 
that  have  their  Ends  fixed,  without  being  ftretched 
or  contra&ed  ;  for  if  you  remove  them  a  little 
from  their  Polition,  they  do  not  return  to  it  : 
But  what  the  Degree  of  Tenfion  is,  which  gives 
Beginning  to  Elafticity,  is  not  yet,  that  I  know 
of,  determined  by  Experiments. 
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From  the  different  Degrees  of  Tenfion  in 
the  Fibres  arife  fo  many  Conftitutions  5  fome 
being  hard  and  brawny,  and  their  Motions  vi¬ 
gorous  and  ftrong,  whilft  others  are  flaggy,  re¬ 
laxed,  and  weakly.  Now  as  thefe  Conftitutions 
are  moft  times  eafily  altered  from  one  Side  of 
the  Ballance,  or  common  Standard  of  Nature,  to 
the  other,  and  as  it  appears,  at  leaft  to  me,  that 
the  Caufe  of  the  Elafticity  and  Tenfion  of  the 
Fibres  has  a  very  near  Affinity  to  that  of  MufcnJar 
Motion  ;  I  beg  Leave  to  enquire  a  little  after 
fuch  Things  as  are  commonly  known  to  contract 
the  Fibres,  when  applied  to  them  ;  and  from 
thence,  perhaps,  we  may  more  eafily  inveftigate 
the  true  Caufe  of  Mufcular  Motion. 

I.  I  T  is  moft  certain,  that  all  volatile  fpirituous 
Things  increafe  the  Tenfion  of  the  Veflels,  and 
invigorate  their  Motions  3  and  this  Effect  is 
generally  attributed  to  the  Subdlty  of  their  Par¬ 
ticles,  whereby  they  are  capable  of  infinuating 
themfelves  into  the  Fibres,  and  exciting  them 
more  frequently  into  a  contractile  Motion. 

II.  All 


54 


A  New  ESSAY 


II.  All  Aftringents  are  well  known  to 
purfe  up,  fhorten,  and  contrail  the  Fibres  ;  and 
this  they  do,  by  flicking  their  acute  Angles  into 
the  Vacuities  or  Interflices  of  the  Fibres  5  by 
which  Means  they  flimulate  them  into  Motion, 
and  increafe  the  attractive  Force  of  their  com¬ 
ponent  Particles  towards  each  other. 

■'  -  |  /  *  i  y 

‘  i  M  .*■-«  J  i,  J  +  *  V  4  1  i .  -  i  &  >  J  k.  %  +  <  »  J 

III.  A  sudden  Application  of  any  Thing 
extremely  cold,  will  contract  the  Fibres,  by 
condenfing  their  component  Particles  nearer  toge¬ 
ther,  as  well  as  the  Fluids  within  them. 

From  hence  it  appears,  without  mentioning 
any  more.  That  whatever  is  capable  of  drawing 
the  conftituent  Particles  of  the  Fibres  nearer  to¬ 
gether,  either  by  exciting  them  into  Motion,  or 
by  increafing  their  attractive  Virtue  towards  each 
other,  will  make  them  more  elaflic  and  tenfe  : 
And  if  we  fhould  inferr  from  what  has  been  faid, 
that  Mufcular  Motion  is  mofl  likely  to  be  pro¬ 
duced  by  fome  fubtile  volatile  Matter  flying  from 
the  Nerves  into  the  mufcular  Fibres,  and  increafe- 

ing 
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ing  the  attractive  Quality  of  their  component 
Particles  towards  each  other,  fo  as  to  make  them 
run  nearer  together,  which  will  confequently  oc- 
cafion  the  Coats  of  the  Fibres  to  be  both  thicker 
and  fhorter  5  I  fay,  If  we  fhould  endeavour  to 
maintain  fuch  a  Thing  as  this,  I  hope  it  will  not 
appear  very  irrational,  fince  it  is  only  comparing 
it  to  the  well  known  and  conftant  Effects  of  all 
volatile,  fubtile,  and  pungent  Particles  on  the 
Fibres  of  an  animal  Body. 

•  •  r  *  7  •  %  ?  f  t  -  .  »  *  t  r  |  | 

The  immediate  and  wonderful  Efficacy  that 
Spirits  of  Salt  Armoniac,  Hartfhorn,  or  human 
Skulls  have  on  the  Body,  makes  it  probable  that 
all  animal  Motion  arifes  from  the  Influence  of 
fome  refined  Matter  near  akin  or  analogous  to 
thefe  Spirits  :  And  that  the  Nerves  are  always 
replete  with  fome  fuch  volatile  fpirituous  Matter, 
or  animal  Spirits,  I  fhall  now,  in  the  Vth  Place, 
prove  to  be  more  than  probable. 

I  A  m  very  fenfible  that  many  learned  Men 
have  denied  the  Exiftence  of  animal  Spirits,  be¬ 
cause  they  are  not  within  the  Reach  of  our 
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Scnfes  5  that  is,  when  a  Nerve  is  tied  up,  no 
Swelling  appears  either  above  or  below  the  Li¬ 
gature  3  or  if  a  Nerve  be  cut  afunder,  only  a  little 
vifcid  mucilaginous  Juice  flows  from  it,  which 
by  no  means  can  be  thought  fufficient  to  perform 
the  chief  Office  in  Mufcular  Motion  :  But  if 
we  diligently  examine  into  the  moft  wonderful 
Mechanifm  and  Structure  of  the  Brain  and  Nerves, 
( thofe  Mafter-pieces  of  the  Creation )  I  am  per- 
fuaded  there  will  be  a  vaft  deal  more  to  be  faid 
in  Favour  of  the  Exiftence  of  animal  Spirits,  than 
againft  it,  though  at  the  fame  time  we  are  not 
capable  of  difcovering  fuch  fubtile  Matter  by  our 
Sight,  Smell,  &c.  however  affifted. 

All  Anatomijis  agree,  that  the  Brain  is  an 
Heap  of  exceeding  minute  Glands,  wrapt  up  in 
two  nervous  Membranes,  the  Dura  and  Eta 
Mater  3  and  the  Nerves,  which  arife  from  it,  are 
alfo  allowed  to  be  its  excretory  Duels.  Now 
fince  all  the  known  Glands  have  fo  much  Re- 
femblance,  Similitude,  and  Analogy  to  one  an¬ 
other  3  is  it  reafonable  to  fuppofe  that  fuch  an 
infinite  Number  of  Glands,  as  the  Brain  is  com- 


on  Muscular  Motion.  57 

pofed  of,  do  ad  contrary  to  the  Nature  of  all 
the  reft  in  the  Body,  and  not  fecrete  any  Thing 
from  the  Blood  ?  If  they  do  feparate  or  filtre 
any  Thing  from  the  Blood  5  pray,  what  becomes 
of  it  ?  That  poor  Pittance  of  vifcous  Juice, 
which  is  to  be  fqueezed  out  of  a  Nerve,  upon 
Excifion,  does  not  feem  at  all  agreeable  to  the 
Office  of  fo  many  and  fuch  exquifitely  fine  Glands, 
from  whence  the  nervous  Cord  arifes.  But  becaufe 
all  our  Inventions  are  fihort  of  difcovering  the 
fubtile  Matter  which  continually  flies  through  the 
Nerves  5  it  muft  therefore  follow,  according  to 
thele  Gentlemen ,  that  no  fuch  Matter  does  fly 
through  them.  By  the  fame  way  of  Arguing, 
we  may  deny  that  any  fubtile  Matter  flies  from 
the  Loadftone,  or  from  many  volatile  Bodies, 
becaule  we  can’t  fee  or  difcover  what  it  is,  or  its 
manner  of  ading.  Let  us  but  think  on  fome  of 
the  Experiments  which  are  commonly  made  to 
difcover  the  wonderful  and  amazing  Divifibility 
of  Matter  ;  and  it  will  evidently  appear  from 
thence,  that  the  Nerves  may  always  be  replete 
with  animal  Spirits.,  which  are  too  fubtile  ever 
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to  be  difcovered  by  our  {hallow  Capacities,  but 

by  their  Effects  on  the  Mufcles,  &c. 
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Again  :  What  has  been  faid,  may  be  illuftrated 
by  obferving,  that  the  Brain  receives  a  much 
greater  Proportion  of  Blood,  than  moft  other 
Parts  of  the  Body  of  like  Dimenfion,  fo  that 
a  Quantity  equal  to  the  whole  Mafs  of  Blood 
circulates  through  it  in  a  very-little  Time  $  and 
the  Aliment,  from  whence  the  Blood  is  fupplied, 
is  generally  fuch  as  will  afford  a  good  deal  of  the 
moft  volatile,  fubtile,  and  fpirituous  Matter  ;  as 
is  evident  from  many  chymical  Procefies  on 
animal  and  vegetable  Subftances,  and  alfo  on 
fermented  Liquors  :  And  it  mull  be  allowed 
that  the  Brain  is  the  moft  likely  Part  of  the  Body 
to  fecrete  fuch  volatile  fpirituous  Matter  5  becaufe 
its  conftituent  Veffels  are  by  far  the  fineft  of  any, 
and  are  infinitely  ramified  beyond  any  Idea  we 
can  poflibly  form  of  them. 

i  ) 

The  Stru&ure  of  the  Nerves,  alfo  confirms 
me  in  my  Opinion,  that  they  were  defigned,  by 
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the  Divine  Architect,  to  convey  fome  very  fubtile 
and  fpirituous  Matter  through  them  ;  their  Coats 
being  made  fo  firm  and  folid,  in  order  to  pre¬ 
vent  its  Efcape,  before  it  arrives  at  their  Ex¬ 
tremities. 

Our  befi:  Anatomijls  are  alfo  of  this  Opinion. 
“  The  Nerves  ( fays  Mr.  Cheselden,  in  his 
cc  excellent  Book  of  Anatomy)  feem,  when 
“  examin’d  with  a  Microfcope,  to  be  Bundles  of 
“  ftrait  Fibres  not  communicating  with  one 
“  another  :  And  I  am  inclined  to  think,  that 
“  every  the  minuteft  Nerve,  terminating  in  any 
“  Part,  is  a  diftincSt  Cord  from  its  Origin  in  the 
“  Brain,  or  Spinal  Marrow  ;  or  elfe  I  don’t  fee 
“  how  they  could  produce  diftindt  Senfations  in 
a  every  Part  :  And  the  diftindb  Points  of  Sen- 
“  fation  throughout  the  Body  are  fo  very  nu- 
‘‘  merous,  that  the  whole  Body  of  Nerves  (which, 
“  taken  together,  Would  not  make  a  Cord  of  an 
<c  Inch  Diameter )  mufl:  be  divided  into  fuch  a 
“  Number,  to  afford  one  for  every  Part  that  has 
“  a  diftindt  Senfation,  that  furely  fuch  a  Nerve 

Hz  “  would 
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‘‘  would  be  too  fmall  to  be  feen  by  the  beft 
“  Microfcope.  ” 

►  f '?  (X*  *I*i'  %*♦<■»  (  'i  ’ ;  4*  f  t  **  \  <  r  *  .  f  *■'  r  rt ;  vj 

And  again,  ( the  fame  ingenious  Author 
tells  us )  “  Diligent  Enquiry  has  been  made, 
“  to  difcover  the  Cavities  of  the  Nerves,  but 
“  hitherto  in  vain  :  And  if  each  Nerve  is  diflindt 
<!  from  its  Origin,  and  too  Imall  to  be  the  Objedt 
“  of  the  beft  Microfcope,  I  don’t  fee  how  fuch 
“  Cavities  are  like  to  be  difcovered.  However, 
“  I  think  the  Nerves  may  be  Tubes  ;  and  that  a 
“  Fluid,  whofe  Cohefion  is  very  little,  and  whole 
“  Parts  are  perhaps  no  finer  than  Light,  may 
“  move  very  freely  in  them.  ” 

The  learned  Author  of  the  Introdufiion  to* 
Cowper  on  the  Mufcles ,  obfervcs,  “  That  the 
*£  Nerve  is  one  chief  Inftrument  which  puts  the 
“  Mufcle  into  Adlion  5  as  is  evident  from  hence., 
“  that  whenever  the  Nerve  belonging  to  a  Mufcle 
“  is  feparated  from  it,  it  is  no  longer  in  the 
‘c  Power  of  the  Animal  to  put  the  Mufcle  into 
“  Adtion.  This  Office  of  the  Nerve  is  generally 

“  allowed 
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“  allowed  to  be  performed  by  means  of  fome 
“  very  fine  and  fubtile  Fluid,  which  is  called  by 
“  Authors  the  Animal  Spirits  ;  and  that  the 
“  Contraction  of  the  Mufcles  concerned  in  volun* 
“  tary  Motion,  arifes  from  this  Spirit  being  fome 
“  way  operated  upon  at  the  Original  of  the 
“  Nerves.  All  which  feems  evident  from  this 
“  Obfervation,  that  a  Ligature  upon  the  Nerve, 
“  deprives  the  Mufcle  of  its  Motion,  as  effec- 
“  tually,  as  if  the  Nerve  were  divided. 

If  we  go  back  as  far  as  Galen  "j~,  he  tells 
us,  Nervorum  Utilitas  eft  Facultatem  Senfia  C^’ 
Motus  a  Principio  in  Partes  diducere.  And 
Dr.  Charleton,  in  his  Enquiries  into  Human 
Nature ,  takes  Notice  of  another  Obfervation  of 
Galen’s  :  “  Gai  en  (  fays  he  )  reflecting  upon 
“  this,  that  if  a  Nerve  be  cut  afunder,  the  Mufcle 

t(  into  which  it  was  inferted,  becomes  ever  after 
“  incapable  of  being  ufed  to  voluntary  Motion  ; 

cc  from  thence,  with  great  Aflurance,  contludes  ; 
“  Nervi  igitur ,  Rivorum  in  Morem ,  «  Cerebro 


CX 


t  E)e;  Ufii.  Partiura* 


am. 


6%  A  New  ESSAY  ‘ 

iC  ceu  ex  quodam  Fonte,  deducunt  Mufculis  Vires. 
“  Where  'tis  remarkable,  that  he  compares  the 
“  Nerves,  not  to  Strings  or  Cords,  but  to 
H  Rivulets  or  Conduit  Pipes  ;  framed  for  the 
“  Conveyance  of  the  invigorating  Influence,  or 
“  -Trparw  (  as  he  calls  it )  firjt  Impetus ,  from 

“  the  Brain,  as  from  a  Fountain.  And  what 
“  could  he  have  faid,  either  more  intelligible  in 
“  itfelf,  or  more  favourable  to  the  DoCtrine  of 
“  Animal  Spirits  ?  ” 

I  n  fhort  ;  If  we  deny  the  Exigence  of  animal 
Spirits,  I  can’t  conceive  it  poffible  to  give  a  ra¬ 
tional  Account  of  Mufcular  Motion  :  For  though 
the  Nerves  are  very  elaftic  Cords,  when  they 
are  ftretched  out  longer  than  ufual,  and  by  this 
means,  fome  have  thought  they  may  be  capable 
of  vibrating  in  fuch  a  manner,  that  both  Senfation 
and  Mufcular  Motion  may  be  perform’d  by  them, 
without  the  Affiftance  of  animal  Spirits  ;  yet  if 
we  confider,  that  they  are  by  no  means  extended 
or  contracted  in  their  natural  State,  but  lie  very 
loofe  and  flack,  it  feems  impoffible  for  them 
to  communicate  Motion,  from  the  common 
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Senforium  in  the  Brain,  to  the  1110ft  diftant  Mufeles* 
in  an  Inftant.  But  luppofing  the  Nerves,  in  their 
natural  State,  were  tenfe  enough  to  vibrate  with  the 
moft  inconceivable  Swiftnefs,  from  one  End  to  the 
other,  I  defy  any  one  to  fliew,  that  a  vibrating  Motion 
in  the  Nerves,  is  the  only  and  true  Caufe  of  Contrac¬ 
tion  in  the  mufcular  Fibres  j  it  being  evident,  from 
the  fecond  Law  of  Nature,  that  the  Motion  of  any 
Body  is  always  proportional  to  the  imprefied  moving 
Force,  and  is  produced  in  the  fame  Diredlion  with 
that  of  the  moving  Force.  From  whence  it  appears, 
that  a  vibratory  Motion  in  one  String,  can  only  impart 
the  fame  fort  of  Motion  to  another  5  but  Mufcular 
Motion  arifes  from  fomething  which  thickens  the  Fibres, 
purfes  them  up,  and  fhortens  their  Length. 

We  have  been  lately  told  indeed,  by  a  very  learned 
Author ,  That  Mufcular  Motion  is  perform’d  by 
the  Vibrations  of  a  very  elaftic  /Ether,  lodged  in  the 
Nerves  and  Membranes  inverting  the  minute  Fibres  of 
the  Mufcles  ;  and  that  this  /Ether  is  capable  of  the 
moft  fudden  Expanfion  from  the  leaft  Impulfe  com¬ 
municated  to  it  ;  by  which  means  it  inftantaneoufly 
diftends  and  fwells  the  Membranes,  and  contracts  the 
Fibres.  But,  in  my  humble  Opinion,  this  Hypothelis 
is  far  from  being  fatisfadtory  5  it  being  abfolutely  im- 

t  Dr.  Bryan  Robinfon’s  Treatife  of  the  Animal  (Economy. 
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poffible  for  the  Membranes  to  be  blown  up  by  any 
Agent  whatever,  fo  as  to  contract  the  Fibres  which 
they  inveft  :  For,  fuppofing  them  to  be  inflated  by 
the  expaniive  Force  of  an  included  Aether,  yet  no  fuch 
Effect  could  follow  as  fhortning  the  Fibres  $  becaufe 
as  the  Membranes  are  foft,  and  equally  yielding  every 
way,  and  the  expanding  /Ether  prefling  undiquaque , 
it  is  evident  that  the  Membranes  muft  be  propor¬ 
tionally  enlarged  in  all  their  Dimenfions  and  con- 
fequently  Mufcular  Motion  cannot  be  performed  after 
this  manner. 

**  '» 

As  to  thofe  who  imagin  Mufcular  Motion  may  be 
performed  by  Vibrations  in  the  Nerves  themfelves, 
the  following  Difficulties  will  always  attend  their 
Suppofition. 

1/?,  Since  every  vifible  nervous  Cord  is 
allowed  to  be  a  Fafciculus  of  exceeding  minute 
Nerves  tied  up  clofe  together  by  a  Coat  or  Mem¬ 
brane  derived  from  the  cDura  and  Ft  a  Mater , 
and  as  thefe  Capillamenta  are  afterwards  infinitely 
difperfed  to  various  and  different  Mufcles  5  it  fol¬ 
lows  from  hence,  that  Mufcular  Motion  could  not 
be  diftindt,  if  it  arofe  from  a  Vibration  begun  at 
the  Origin  of  the  nervous  Cord  :  For,  in  fuch  a 

U  ' 

*  Dr.  Morgan's  Phil.  Princ.  of  Medicine. 
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Cafe,  the  vibrating  Motion  mull  be  communi¬ 
cated  to  all  the  Capillamenta  contained  in  that 
Cord  •,  unlefs  it  can  be  proved,  that  one  Thread 
in  a  Cord  may  vibrate  with  the  greatell  Swiftnefs, 
from  one  End  to  the  other,  without  imparting 
any  of  its  Motion  to  the  others  which  are  clofely 

0  • 

connected  to  it  :  And  this,  I  believe,  is  a  Task 
that  not  many  will  undertake. 

idly,  I T  does  not  feem  agreeable  to  thofe 
fublime  Speculations  which  Mr.  Locke  and 
Others  have  made,  concerning  the  Soul,  to  think 
that  it  is  capable  of  giving  fo  great  an  Impulfe 
to  the  Origin  of  a  nervous  Cord,  as  to  vibrate  !o 
folid  a  Subllance  with  fuch  prodigious  Velocity  as 
Mufcular  Motion  is  well  known  to  be  performed, 
after  it  is  once  determined  by  the  Will.  Indeed 
how  the  Soul  or  Thought  influences  Matter,  is 
pad  our  Comprehenfion  :  but  it  is  moll  natural 
to  believe,  that  it  acts  only  on  the  mod  fubtile, 
rare,  and  eladic  Aura  in  the  Body,  or,  as  we 
may  call  it,  the  very  Ending  of  Matter. 
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B  u  T  to  avoid  Prolixity  :  Thefe,  and  many 
more,  are  the  Difficulties  which  attend  an  Hypo¬ 
thesis  founded  on  the  Vibration  of  the  Nerves  ; 
whereas  if  it  be  granted,  that  the  Nerves  are 
always  replete  wich  animal  Spirits,  it  will  follow, 
that  the  lead:  imaginable  Impetus  will  be  fuffi- 
cient  to  communicate  an  undulating  Motion  to 
them  •  and  an  Undulation  in  fuch  refined  Matter 
as  the  animal  Spirits  are  fuppofed  to  confift  of, 
may  fly  through  a  nervous  Fibril,  without  im- 
preffing  fo  much  Motion  to  its  Coats,  as  to 
difturb  its  neighbouring  Capillamenta.  For  though 
it  is  moft  certain,  that  there  mull  be  fome 
Fridtion  in  the  nervous  Tubes,  from  the  Motion 
of  the  animal  Spirits  through  them,  let  them  be_ 
ever-fo  rare  and  fubtile  $  yet  if  we  confider  that 
the  Middle  of  every  Nerve  feems  to  be  a  fort  of 
Medulla ,  derived  from  the  Brain,  and  that  this 
is  foft,  fpongy,  lupple,  and  unelaftic,  it  will 
appear,  that  the  Spirits  may  undulate  through 
this  medullary  Subftance,  without  impart-, 
ing  fuch  Motion  to  the  Membranes  of  the 
Fibril,  as  will  vibrate  its  adjacent  Capillamenta , 


chough  they  are  ever-fo  clofely  connected  to- 

’T  i  s  true,  there  are  fome  Inftances  which, 
upon  a  fuperficial  View,  look  as  if  the  Nerves 
were  defign’d  by  Nature  to  have  a  free  Com¬ 
munication  or  Confent  with  each  other,  in  order 
for  their  mutual  Security.  As  for  Inftance  : 
When  any  acrid  irritating  Subftance  ffimulates 
the  Expanfion  of  the  olfactory  Nerves,  the 
phrenic  and  intercoffal  Nerves  are  foon  affeCted, 
fo  as  to  produce  that  violent  convulfive  Motion 
Snee%iwg  5  by  which  means  the  offending  Matter 
is  often  calf  out  of  the  Nofe,  and  all  is  eafy. 
The  fame  Sympathy  is  obferved  between  the 
Nerves  of  the  Kidneys  and  Stomach,  and  between 
many  others,  when  their  Expanfions  are  violently 
contracted  or  diftraCted  3  at  which  time  the  Pain 
is  always  very  great,  and  the  Mind  grievoufly 
affliCted  with  it  :  So  that  even  thefe  EfFeCts  can¬ 
not  be  properly  attributed  to  a  vibratory  Motion 
communicated  from  one  Nerve  to  another  3  be- 
caufe  ’tis  evident,  that  the  Idea’s  of  Tickling  or 
Pain  are  always  imprefled  on  the  Senforium  in  the 

'  I  z  Brain, 
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Brain,  before  their  Effects,  viz.  Sneezing,  Vomit¬ 
ing,  or  any  other  convulfive  Motions  arife  :  And 
if  the  Senforium  is  always  hr  ft:  affected,  it  is  moil 
natural  to  believe  that  the  Soul  or  Mind  influences 

T  f  0  +  %  ■  r  7  *  ,  *  **  *  •• 

fuch  and  fuch  particular  Parts  to  expell  the  Enemy, 
rather  than  a  vibratory  Motion  being  commu¬ 
nicated  from  one  Nerve  to  another, 

I  f  1  had  Time  to  examine  into  the  Nature 

r  * 

of  Senfation,  it  might,  perhaps,  ill ufirate  what 
has  been  faid  ;  but  that  would  be  going  beyond 
the  Bounds  I  have  fet  myfelf ;  and  therefore  I’ll 
content  myfelf  with  making  bur  one  Gbferva- 
tion  5  •  viz  If  the  Sole  of  the  Foot  be  touched 
only  with  the  Down  of  a  Feather,  and  in  the 
moll  eafy  and  gentle  manner  imaginable,  the 
Idea  of  Tickling  is  inftantly  communicated  from 
thence  to  the  Senforium  in  the  Brain.  New  ’tis, 
beyond  the  Bounds  of  my  Philofophy  to  com¬ 
prehend  how  fo  fmall  an  Impetus  on  the  Nerves,, 
can  poffibly  raife  a  Vibration  in  fuch  flack  Cords, 
quick  enough  to  imprefs  the  Idea  of  Tickling  on 
the  Senforium  in  an  Inftanr.  ’Tis  true,  the  firft 
Impreflion  muft  be  made  on  the  Eapilla  cPira~ 

middles. 


middles ,  or  on  the  Extremities  of  the  Nerves  ,  by 
the  Feather,  and  from  thence  it  is  imparced  to  the 
animal  Spirits  within  the  Nerves,  fo  that  the 
undulating  Motion  of  the  animal  Spirits  is  in  feme 
meafure  the  Effedl  of  the  Motion  of  the  Nerves  ; 
but  then,  I  prefume,  the  leaft  Motion  imprefied 
on  the  mall  fubtile,  elaftic,  animal  Spirits  will 
not  ceafe  ’rill  it  arrives  at  the  Senforium  of  the 
Brain  5  whereas  fo  flight  a  Motion  communicated 
to  a  flack  folid  Subftance  mull  be  immediately 

j 

lofl,  and,  as  it  were,  abforb’d  in  the  Flefh,  which 
almofl  every-where  furrounds  the  Nerves.  Be¬ 
tides,  if  w  e  ccnfider  that  the  Nerves  which  are- 
tickled  at  the  Bottom  of  the  Foot,  arife  either 
from  the  three  lail  Pair  of  the  lumbal  Nerves,  or 
from  the  three  or  four  firfl:  Pair  of  the  Os  Sacrum, 
it  w'ill  appear  that  the  ftrongefl  vibratory  Motion 
in  thefe  Nerves  cannot  be  communicated  beyond 
that  Part  of  the  Medulla  Spinalis  from  whence- 
they  have  their  Origin  :  For  the  medullary  Part  - 
of  the  fpinal  Marrow  being  very  fofr,  yielding, 
and  unelaftic,  and  its  Coats,  which  are  elaflicr. 
being  very  firmly  tied  to  the  Vertebra,  by  means 
©f  the  inward  vertebral  Membrane,  and  thirty 


A  New  ESSAY 


7° 

Pair  of  Nerves  which  proceed  from  it,  makes  it 
impoffible  for  a  vibrating  Motion  in  the  crural 
Nerves  to  imprefs  any  Idea  on  the  Senjorium,  if 
it  was  not  for  fome  other  Afliftant. 

Where  the  nervous  Fibrils  conjoin  into  one 
Fafciculus ,  there  are  formed  fome  knotty  oval 
Bodies,  called  by  Falloppius,  Corpora  Olivaria, 
and  generally  now  named  Ganglions ,  whofe  Ufe 
or  Defign  has  not  yet  been  hit  on,  at  lead:  not 
fatisfadtorily  :  But  if  I  may  be  allowed  a  Con¬ 
jecture  upon  fo  intricate  a  Subject,  I  think  it  pro¬ 
bable  that  they  are  defigned  to  prevent  any  Com¬ 
munication  of  Motion  from  one  Nerve  to  an¬ 
other,  whereby  Senfation  is  always,  in  a  State  of 
Health,  perform’d  diftindtly.  As  for  Inftance  : 
When  a  more  violent  Shock  than  ordinary  is 
given  to  the  Extremity  of  a  Nerve,  it  can’t  be 
denied  but  the  Nerve  itfelf,  as  well  as  the  animal 
Spirits  within  it,  may  be  put  into  a  Tremor ,  more 
or  lefs,  according  to  the  Tendon  of  the  nervous 
Fibril  ;  and  though  the  greateft  T\ remor  may  not 
be  capable  of  reaching  the  Senforium  itfelf,  yet  if 
it  was  to  continue  nearly  with  the  fame  Force 

after 
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after  the  Nerve  is  conjoined  with  others,  it  mud: 
follow  of  Courle,  that  the  vibratory  Motion  would 
be  imparted  to  the  adjacent  Capillamenta ,  from 
whence  the  animal  Spirits  within  them  would 
receive  the  fame  fort  ol  Motion  as  was  imprelfed 
on  the  firft  Nerve  $  and  if  fo,  there  muft  necef- 
farily  arife  fuch  a  C'onfufion  of  Idea’s  as  the  Tremor 
of  all  the  Fibrill#  in  that  nervous  Cord,  would, 
reprefent  ou  the  Senforum  in  the  Brain. 

Since  therefore  the  Ganglions  are  generally 
formed,  more  or  lefs,  where-ever  the  nervous 
Capillamenta  meet  together,  and  fince  thefe  Knots 
are  frequently  repeated  •  it  appears,  at  lead  to  me, 
that  they  may  entirely  intercept  any  vibrating 
Motion  which  may  happen  in  the  Nerves  :  For 
as  thefe  Knots  are  ftrong  and  thick,  or,  as  Willis 
obferves,  they  grow  out  into  a  certain  Tumour 
like  to  a  callous  or  linewy-fwelled  Body,  and  as 
they  are  only  faften’d  to  the  Coats  ol  the  Nerves, 
whilft  the  middle  or  medullary  Part  of  the  Nerves 
paffes  through  without  any  Alteration  or  Change  ; 
it- follows,  that  fuch  a  Check  may  be  given  to 
any  Tremor  in  the  nervous  Coats,  as  to  prevent 

its-. 
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its  being  communicated  any  farther  ;  whereas 
the  undulating  Motion  of  the  moft  fubtile  Mat¬ 
ter  in  the  Nerves  is  not  interrupted  in  the  leafl 
by  thefe  Ganglions ,  but  flies  through  them  to 
the  Senforimn ,  and  there  imprefles  its  proper 
Idea. 

W  h  e  n  I  contemplate  on  this  moft  wonderful 
Mechanifm  of  the  Nerves  •  that  every  Part  of 
the  Body  has  a  particular  Senfation  5  that  each 
feniitive  Part  has  its  correfponding  Point  of 
Perception  in  the  Brain  5  that  fuch  an  infinite 
Number  of  nervous  Filaments,  as  are  difperfed 
to  every  individual  Part  of  the  Body,  are  col¬ 
lected  into  forty  Pair  of  Cords  5  that  every  Fibril 
in  thefe  nervous  Cords  is  endued  with  a  Power 
of  impreffing  the  Ideas  of  Pleafure  or  Pain  on  the 
Senforium  in  the  Brain,  as  well  as  tranfmitting 
the  lubtile  Influence  from  the  Brain  to  theMufcles, 
and  that  both  Senfation  and  MufcuJar  Motion 
are  always,  in  a  State  of  Health,  performed 
diftinCtly  3  I  fay,  when  I  meditate  on  thele 
Things,  I  am  loft,  as  it  were,  in  a  Labyrinth 
of  Thought,  and  can  only  admire  the  infinite 

Wifdom 
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Wifdom  of  the  Great  Creator,  who  hat'h  thus 
fearfully  and  wonderfully  made  us. 

B  y  this  time  I  hope  I  have  made  it  appear  to 
be  more  than  probable,  that  there  is  fome  moft 
fubtile,  volatile,  fpirituous  Matter  fecreted  from 
the  Blood,  by  the  Glands  of  the  Brain,  and  con¬ 
tinually  flying  into  the  Nerves  5  and  upon  this 

' 

Data,  I  proceed, 

Mltbly,  T  o  make  fome  few  Obfervations  on 
the  Mufcles,  during  their  State  of  Contraction, 
in  order  to  illuftrate  more  clearly  the  genuine 
Caufe  of  it. 

1 ft.  I  t  is  evidently  demonftrated  by  the  fol¬ 
lowing  Experiment  of  Dr.  Glisson,  f  that  the 
Mufcles  are  not  inflated,  expanded,  or  enlarged 
when  they  are  contracted  5  that  is,  though  the 
Belly  of  a  Mufcle  may  fwell  a  little  during  its 
State  of  Contraction,  yet  the  Bulk  of  the  Mufcle 
in  general,  is  rather  lefs  than  it  was  before  : 


+  Dc  Ventric,  &  Inteftin.  Cap.  8.  Numer.  9. 
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“  Let  there  be  provided  a  Glafs  Tube,  in 
u  Length  and  Bore  capacious  enough  to  hold 
“  a  Man’s  Arm,  and  to  the  upper  Orifice  of  it 
cc  on  the  Outlide  affix  another  Tube  of  Glafs 
“  about  an  Inch  Diameter  in  Bore,  fihaped  like 
“  a  common  Weather-glafs,  only  with  a  wide 
“  Mouth  like  a  Funnel  ;  fo  as  the  Lower-end 
“  may  open  into  the  greater  Tube  whofe  Bottom 
“  is  firmly  flopt  :  Then  having  erected  both 
“  Tubes,  let  a  Man  of  flrong  and  brawny 
“  Mufcles  thruffc  his  whole  naked  Arm  into  the 
“  greater  Tube  up  to  the  very  Shoulder,  about 
“  which  the  Orifice  of  the  Glafs  mu  ft  be  clofely 
“  luted,  that  no  Water  may  flow  out  that  way. 
“  This  done,  let  as  much  Water  be  poured  in 
cc  by  the  Tunnel  as  both  Glades  will  receive, 
“  leaving  only  a  little  Space  at  the  Top  of  the 
“  lefler,  empty.  In  fine,  let  the  Man  ftrongly 
“  contract  all  the  Mufcles  of  his  Arm  by 
‘‘  clinching  his  Fift,  and  relax  them  again  by 
“  Turns ;  and  you  fliall  obferve,  that  when  he 
“  contracts  his  Mufcles,  the  Water  in  the  lels. 
“  Tube  will  fink  fomewhat  lower,  but  rife 

U 

\  - 
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■u  again  w  hen  he  relaxes  them  :  Whence  it  is 
“  evident,  that  the  Mufcles  do  not  fwell  up,  nor 
“  are  inflated  at  the  time  of  their  Contraction, 
<c  but  rather  are  leflened  and  contracted  in  all 
u  their  three  Dimenftons  3  otherwife  the  Water 
£{  would  at  that  time,  not  defcend,  but  afcend 

“  in  the  Neck  of  the  Funnel.  ” 

/ 

2 dly,  Notwithstanding  it  is  demonftrated, 
by  the  foregoing  Experiment,  that  the  Bulk  of  a 
Mufcle  is  rather  leflened  than  enlarged,  during  its 
Contraction  ;  it  is  as  evident,  that  every  Angle 
Fibre  mu  ft  neceflarily  increafe  in  its  Thicknefs 
proportionally  as  it  abates  in  its  Length. 

7, dly,  Hence  appears  the  Reafon  why  the 
Belly  of  a  Mufcle  fwells  during  its  Contraction  : 
For  as  the  component  Particles  of  each  Fibre  are 
more  loofely  joined  together  about  the  Middle, 
than  towards  its  Extremities,  which  are  generally 
tendinous,  it  is  natural  to  fuppofe  that  the  chief 
ACtion  is  between  them  5  that  is,  when  a  Fibre 
grows  (horter,  its  Particles  which  are  moft  at 
liberty  muft  run  nearer  together,  or  flip  by  one 

K  2  another  5 
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another  $  and  as  the  Motion  of  all  Bodies  is  ever 
in  Proportion  to  the  Impulfe  and  Refiftance  they 
meet  with  $  fo  when  the  conftituent  Particles  of 
the  mufcular  Fibres  are  drawn  into  a  fhorter 
Compafs,  by  any  imprefled  Power,  the  Fibres 
muft  fwell  either  inwardly  or  outwardly,  or  both-, 
according  to  the  Refiftances  they  meet  with. 

4 thly,  Since  the  Coats  of  the  mufcular  Fibres 
do  moft  certainly  grow  thicker  as  they  contrail: 
in  their  Length,  and  the  external  Surface  of  the 
Mufcle  in  general  is  diminifhed  thereby  5  it  fol¬ 
lows  from  hence,  that  their  Cavities  muft  grow 
lefs,  and  their  contained  Fluids  muft  be  prefled 
out  in  Proportion  to  the  Contraction  of  the 
Mufcle. 

Now  from  thefe  Obfervations,  I  think,  there 
is  great  Reafon  to  conclude  that  Mufcular  Mo~- 
tion  arifes  from  the  Influence  of  the  animal  Spirits, 
which  inftantly  increafe  the  Strength  of  the  cor- 
pufcular  Attraction  in  the  Fibres  themfelves,  lo  as 
to  make  their  conftituent  Particles  run  clofer  toge¬ 
ther,  or,  as  it  were,  up  into  Fleaps,  as  long  as 

fuch 
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fuch  an  additional  attractive  Power  remains  in  the 
Fibres.  And  if  we  look  back  and  confider  that 
the  Elafticity  of  a  mufcular  Fibre  is  owing  to  the 
mutual  Attraction  of  its  component  Particles  ; 
that  its  Tenfion  proceeds  from  a  conftant  Nifus 
towards  Contraction  5  and  that  not  only  thefe 
but  the  Contraction  of  all  the  Mufcles,  are  well 
known  to  be  made  more  vigorous  and  ftrong, 
by  the  Ufe  of  fuch  Things  which  confift  of  the 
molt  volatile  and  fubtile  Particles,  the  Thins 
itfelf  will  appear  more  plainly. 

That  the  animal  Spirits  are  capable  of ' 
anfwering  all  the  Requifites  towards  Mufcular 
Motion ,  will  appear  from  the  following  Con- 
fiderations.  1/?,  They  are  generally  allowed  to 
confift  of  Matter  the  mo  ft  refined  and  moft  amle- 

D 

of  any  in  the  Body  5  as  fubtile,  perhaps,  as  the- 
Particles  of  Light,  or  Ties  Cartes’s  SuhtiJis > 
Materia  ;  and  if  fo,  their  Velocity  may  be  equaL 
to  that  of  Lightning,  and  confequently  voluntary 
Motion  may  be  inftantaneous.  idly,  The  animal 
Spirits,  being  extreamly  fubtile,  are  capable  of 
infinuating  themfelv.es  into  the  leaft  Interfticesi 

between*; 
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between  the  conftituent  Particles  of  the  mufcular 
Fibres.  }dly,  As  they  confift  of  the  fmalleft 
Particles  of  any  in  the  Body,  their  attractive 
Power  is  the  greateft,  as  is  evident  from  what 
Sir  Isaac  Newton  has  calculated  concerning 
the  Rays  of  Light.  And,  laflly.  The  animal 
Spirits  being  fo  exceeding  fubtile,  they  cannot  be 
fixed,  and  confequently  they  will  immediately 
make  their  Efcape  through  the  mufcular  Fibres, 
and  leave  them  in  the  fame  State  they  found  them 
in,  as  foon  as  the  Supply  from  the  Nerves  is  by 
any  means  difcontinued. 

These  Things  being  granted  us,  our  next 
Task  will  be,  .To  fliew  upon  what  Mechanifm 
it  depends,  that  fome  of  the  Nerves  and  Mufcles 
are  difpofed  to  produce  voluntary,  and  others 
involuntary  Motion  ;  and  this  we  will  endeavour 
to  do  in  as  eafy  and  perfpicuous  a  manner  as  the 
Nature  of  the  Subject  will  admit  of. 

The  voluntary  Mufcles  are  fuch  as  are  never 
contracted,  in  a  State  of  Health,  but  by  the 
Direction  of  the  Will  or  Mind  :  From  whence  it 

evidently 
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evidently  appears,  that  the  Nerves  which  fupply 
the  voluntary  Mufcles  with  animal  Spirits,  have 
home  little  Conftridlions  at  their  Extremities,  or 
elfewhere,  which  the  ordinary  Impulfe  of  the 
animal  Spirits  is  not  capable  of  removing,  but 
when  they  are  under  the  Direction  of  the  Will  3 
that  is,  whenever  it  is  our  Pleafure  to  contract 

fuch  and  fuch  Mufcles,  the  Will  directs  or  pro- 
pells  a  greater  Quantity  of  Spirits,  or  the  fame 
Quantity  with  a  greater  Force,  into  the  Nerves 
which  go  to  thofe  Mufcles  3  and  by  this  Means 
the  Conftruftions  are  overpowered,  and  the 
animal  Spirits  flow  freely  into  every  Fibre  of  the 
Mufcle  or  Mufcles  to  be  contracted. 


B  v  the  Influence  of  the  animal  Spirits  on  the 
component  Particles  of  the  Fibres,  they  will  be 
more  ftrongly  attracted  towards  each  other,  and 
from  thence  the  Fibres  will  neceffarily  fhrink  up, 
contract,  and  run  clofer  together  ;  and  thus  it 
continues  as  long  as  we  pleafe,  or  as  long  as 
we  are  able  to  diretfb  fuch  a  Quantity  of  animal 
Spirits  to  the  fame  Mufcles  3  for  ’tis  evident, 
we  are  not  capable  of  keeping  any  of  the 
^aijotay  ■  voluntary 
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voluntary  Mufcles  in  a  conftant  State  of  Con¬ 
traction. 

That  the  Nerves,  which  fupply  the  volun¬ 
tary  Mufcles,  have  a  Power  of  denying  a  Paffage 
to  the  animal  Spirits  into  the  mufcular  Fibres  at 
all  other  times  but  when  they  receive  an  additional 
Impulfe  from  the  Will,  is  plain  ;  becaufe  when¬ 
ever  thefe  very  Nerves  happen  to  lofe  their  refifting 
Force,  the  voluntary  Mufcles  immediately  become 
involuntary  ones,  and  they  are  alternately  con¬ 
tracted  and  relaxed  without  the  Confent  or 
Direction  of  the  Mind  5  and  from  hence  arifes 
a  Diftemper  commonly  call’d  a  Shaking  EaJfy. 

The  Mufcles  being  contracted  meerly  by  the 
Influence  of  the  animal  Spirits,  and  the  Influx  of 
the  Spirits  being  ftop’d,  by  withdrawing  the 
Impetus  given  to  them  from  the  Will,  the  Reafon 
and  Manner  of  their  Relaxation  will  eafily  ap¬ 
pear  :  For  as  the  animal  Spirits  are  mo  ft  extreamly 
fubtile,  that  Portion  of  them  which  is  thrown 
into  the  mufcular  Fibres  aCts  but  for  a  Moment, 
or  the  leaft  Space  of  Time  5  and  no  fooner  is  the 

Vigour 
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Vigour  of  the  Attraction  over,  but  the  Tenfion 
of  their  Antagonifts,  and  the  Impulfe  of  the 
circulating  Blood,  will  extend  them  again. 

Now  let  no  One  be  furprized  at  our  attri¬ 
buting  fo  much  Subtilty  and  Activity  to  the 
animal  Spirits,  that  Mufcular  Motion  may  be 
produced  by  them  in  an  Inftant,  and  made  to 
ceafe  again  in  another  Inftant  :  For  if  we  confider 
how  inftantaneoufly  the  Effluvia  of  a  Loadftone 
aflfeCt  the  Fileings  of  Iron  laid  on  a  Table  5  that 
it  will  make  them  all  ftand  upright  in  a  Moment, 
and  if  you  withdraw  the  Stone,  or  intercept  the 
Effluvia  with  an  Iron  Plate,  that  thefe  EffeCts 
ceafe  as  foon  5  or  if  we  confider  that  even  the 
Effluvia  of  Giafs  are  fo  fubtile,  that  when  a  Glafs 
Tube  is  well  rubbed,  it  will  communicate  an 
attractive  Virtue  to  an  Ivory  Eall  at  eight  hun¬ 
dred  eighty-fix  Feet  Diftance,  by  the  means  of 
a  Packthread  only,  fo  that  the  Ivory  Ball,  at  the 
End  of  the  Packthread,  will  ftrongly  attract  Leaf 
Brafs  at  fome  Inches  Diftance,  and  make  it  fud- 
denly  leap  up  to  it,  and  fall  from  it  again,  ( as  the 
ingenious  Mr.  Stephen  Gray  has  inform’d  11s, 

L  in 
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in  feveral  of  the  Ehilofophtcal  T rar/factions )  5; 
I  fay,  It  we  confider  that  thefe  Things  are 
demonftrarively  true,  it  may  eafily  be  conceived 
that  the  animal  Spirits  are  capable  of  performing 
Mufcular  JSlotion  after  the  manner  we  have  here 
delcribed. 

Thus  much  for  Voluntary  Motion  :  And 
as  to  the  Involuntary  Mufcles,  I  don’t  know  of 
any  which  may  be  truly  and  properly  fo  called, 
unlefs  it  be  thofe  of  the  Heart.  For  though  we 
are  always  under  a  Neceffity  of  alternately  ccn- 
trailing  and  dilating  the  intercoftal  Mufcles  and 
Diaphragm  5  yet  thefe  are  evidently  fubjeil,  in 
feme  meafure,  to  the  Will}  becaufe  we  can  con¬ 
trail  them  fa  Her  or  flower  juft  as  we  pleafe,  and 
keep  them  in  a  State  of  Contrailion,  or  Relaxa¬ 
tion,  as  long  as  the  want  of  Infpiration  or  Expi¬ 
ration  will  admit  of.. 

The  Sphiniter  Mufcles,  which  are  thought 
by  fome  People  to  be  always  in  a  State  of  Con¬ 
trailion,  feem  to  me  to  be  no  otherwife  fo,  than 
what  one  may  properly  call  a  State  of  Tenfion, 

by 
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by  which  means  thofe  of  the  Anus  and  Vefica 
Urinaria  prevent  the  involuntary  Effufion  of  their 
Contents.  Nothing  is  more  evident  than  that  it 
is  always  in  our  Power  to  contrail  thefe  Mufcles 
more  than  ordinary  :  For  let  a  Man  comprefs  his 
Bowels  or  Bladder  ever-fo  much,  by  contrailing 
the  Diaphragm,  abdominal  Mufcles,  &c.  yet  if 
he  has  a  mind  to  contrail  the  Sphinilers  of  the 
Anus  and  Vejica  Urinaria  at  the  fame  time,  the 
other  Powers  will  not  be  able  to  overcome  their 
Reliflances,  notwithflanding,  perhaps,  twice  the 
Force  is  applied  to  them  as  is  ulual  in  going  to 
Stool,  or  in  making  Water. 

The  Sphiniler  Vagina  is  alfo  under  the 
Command  of  the  Will  5  and  the  Sphiniler  Oris 
is  fo  much  a  voluntary  Mufcle,  that  it  need  only 
be  mention’d.  But  not  to  difpute  any  longer 
about  which  are  involuntary  Mufcles,  and  which 
are  not,  let  us  proceed  to  account  for  the  invo¬ 
luntary  Motion  of  the  Heart,  which  we  are  very 
fine  is  fo, 
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The  Heart  is  a  Vifcus  which  has  already 
given  the  Learned  a  deal  of  Trouble  to  find  out 
its  real  Mechanifm,  and  the  immediate  Cause  of 
its  regular  Alternations  of  Contraction  and  Dila- 
ration  The  incomparable  Dr.  Lower  \  was 
the  firfi:  that  gave  us  a  true  mechanical  Defcrip- 
tion  of  the  Structure  of  the  Heart,  and  the 
Manner  of  its  ACtion  ;  and  though  his  Hypothefis 
of  the  Caufe  of  Contraction  in  the  mufcular  Fibres 
is  wrong,  yet  he  has  ffiewn  us  that  the  Svjlole 
depends  upon  the  fame  Agent  that  influences  all 
the  other  Mufcles,  viz.  the  animal  Spirits  ;  and 
if  he  had  given  as  rational  an  Account  of  the 
‘Eiajlole ,  he  had  left  us  but  little  Room  for 
farther  Enquiries  :  but  to  fay  that  the  Diajiole. 
arifes  from  a  Motion  of  Reftitution,  and  the 
Influx  of  the  Blood,  without  producing  any 
Proofs  of  it,  or  even  firewing  the  Poffibility 
of  it,  is  faying  Nothing,  at  lead,  not  to  the 
Purpofe. 


*t  De  Corde. 


Mr.  Cowpebl 
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Mr.  Cowper,  ||  obferving  how  tranfiently 
Dr.  Lower  paffed  over  this  mod  important 
Affair,  expatiates  more  largely  upon  it,  and 
endeavours  to  prove,  that  the  Motion  of  the 
refluent  Blood  is  a  fufficient  Momentum  to  dilate 
the  Heart,  and  to  overpower  its  contractile  State 
or  Syfto/e ,  which,  he  imagines  at  the  fame  time,  to 
be  its  natural  State  of  Reft  or  Quiefcence,  and  to 
which  it  always  tends.  But  notwithstanding  this 
ingenious  Gentleman  has  taken  more  Pains  to  prove 
the  Thing,  yet  if  we  accurately  and  attentively 
examine  into  the  Nature  of  it,  it  will  evidently 
appear  that  neither  the  Pondus  nor  Impulfe  which 
the  Blood  receives  from  the  ConflriCtion  of  the 
Heart,  can  ever  be  able  of  itfelf  to  overpower 
the  contraCfile  Force  of  the  Heart  :  For  ( as 
Dr.  Drake  \  obferves )  could  the  Blood  be 
fuppos’d  to  re-att  upon  the  Heart,  with  all  the 
Force  firft  impreffed  upon  it  by  the  Heart,  it 
would  be  infufficient  5  unlefs  we  will  fuppofe  the 
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Force  communicated  to  be  Superior  to  the  Power 
communicant  3  which  is  abfurd,  and  repugnant 
to  the  known  Laws  of  Nature. 

Now  though  Dr.  Dr  ake  has  Sufficiently  refuted, 
thefe  Sentiments  of  Dr.  Lower,  and  Mr.  Co\y per, 
and  has  demonstrated  that  there  mud  be  (ome 
other  Agent,  yet  undiScovered,  in  order  to  dilate 
the  Heart  3  I  am  humbly  of  Opinion  that  the 
Hypothefis  which  he  has  advanced  concerning  it, 
is  as  liable  to  Objections  as  any  Thing  I  have 
met  with. 

<c  Whatever  the  Force  is  (fays  He)  that 
‘‘  dilates  the  Heart,  and  is  the  Caufe  of  the 
cc  Diajlole,  it  mud  be  equal  to  that  of  the 
“  Heart,  the  intercodal  Mufcles,  and  Diaphragm  3 
“  to  all  which  it  ad;s  as  an  Antagonid.  Now 
“  fuch  a  Power  is  not  to  be  found  within  the 
“  Body,  and  therefore  fome  external  Caufe  mud 
a  be  found  to  produce  this  great  Phenomenon  3 
a  which  Caufe  mud  be  either  in  the  Air  or  Atmof- 
“  phere,  becaufe  we  have  no  condant  and  irnme- 
“  diate  Commerce  with  any  other  Media.  By  the 

Prdfure 
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ftC  Preflure  of  the  Air  in  the  Lur.gs  the  Blood  is 
,c‘  forcibly  driven,  as  it  were  with  an  Embolus , 

“  through  the  Pulmonary  Vein  into  the  left  Ven- 
“  tricle  of  the  Heart  3  and  this,  together  with 
“  the  general  Compreffion  of  the  Body  by  the 
“  Weight  of  the  Atmofphere,  which  furrounds 
“  and  prefles  upon  the  whole  Surface  of  it,  is 
4£  that  Power  which  cauies  the  Blood  to  mount 
“  in  the  Veins,  after  the  Force  impreffed  upon  it 
CL  by  the  Heart  is  broken  and  (pent,  and  which 
cc  is  fufficient  to  force  the  Heart  from  its  natural; 
a  State  (of  Contradlion )  to  Dilatation. 

T  HAT  the  Preflute  of  the  fuper-incumbent 
Air  on  the  Surface  of  the  Body  is  very  great,  is; 
manifeft  from  many  Experiments  publifh’d  by 
Mr.  Boyle,  and  Others  •,  and  that  Refpiration 
contributes  very  largely  towards  the  Circulation 
of  the  Blood,  cannot  be  denied  :  but  that  fuch 
Force  is  communicated  to  the  refluent  Blood  by 
either  oi  thefe,  as  to  exceed  the  contradlile  Strength 
of  the  Heart,  is  only  aflerted  by  the  tDoBor, 
without  producing  one  Experiment  to  confirm  the 
Truth  of  it.  Before  fuch  a  ftrange  Conclulion  as 
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this  had  been  made,  I  think,  it  flhould  have  been 
proved  that  the  Blood  returns  to  the  Heart  with 
a  greater  Velocity  than  it  left  it  ;  otherwife  it 
is  abfolutely  impoffible  for  it  to  overpower  the 
ConftriCtion  of  the  Heart,  if  that  be,  as  the 
TjoSlor  fays,  its  natural  State  of  Quiefcence  to 
which  it  always  tends. 

I  f  the  PreiTure  of  the  Air  gave  fuch  Affiftance 
to  the  Motion  of  the  refluent  Blood,  it  might 
eafily  be  dilcovered  by  opening  the  Veins  near 
the  Heart  ;  for  in  fuch  a  Cafe  the  Blood  would 
ftream  out  of  them  with  a  greater  Arch  than  it 
would  out  of  the  Arteries  :  But  as  Autopfy  en¬ 
tirely  contradicts  this,  ’tis  unreafonable  to  fuppofe 
that  the  refluent  Blood  is  capable  of  dilating  the 
Heart,  if  its  Contraction  after  the  Blood  is 
forced  out  of  it,  was  to  continue  with  the  fame 
Strength  as  before. 

*T  i  s  almofl:  needlefs  to  take  notice  that  the 
PreiTure  of  the  Air  on  the  external  Surface  of  the 
Body,  is  an  Antagonifl:  to  the  Elafticity  of  the 
internal  Air,  or  the  Air  which  is  contained  with 

the 
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the  Fluids,  and  in  all  the  Cavities  of  the  Body  . 
and  that  by  the  ACtion  and  Re-a<5tion  of  thefe 
Powers  an  Equilibrium  is  preferved,  and  the 
Circulation  is  carried  on  regularly  :  whereas  if 
either  of  thefe  Powers  was  to  be  taken  off,  the 
other  would  immediately  put  a  Stop  to  all 
Motion  }  the  former  would  condenfe  the 
Fluids,  and  prefs  the  Veflels  as  it  were  flat, 
and  the  latter  would  rarify  the  Fluids  fo  as 
to  diftend  and  tear  the  mod  tender  Canals  to 
Pieces. 

The  Air,  being  a  Fluid,  prefles  undiquaque  j 
and  there  being  always  an  exaCt  Equilibrium 
between  the  external  and  internal  Air,  the  Preflure 
of  the  Air  on  the  Surface  of  Body  m u ft  retard 
the  Motion  of  the  Blood  in  fome  of  the  Veflels, 
as  well  as  promote  it  in  others.  Indeed,  in  the 
Lungs,  where  their  fuperficial  Dimenfions  are 
variable,  by  their  reciprocal  Dilatation  and  Con¬ 
traction,  the  Preflure  of  the  Air  has  a  vafl:  Influ¬ 
ence  :  but  even  there  I  defy  any  one  to  prove 
that  the  Blood  returns  to  the  Heart  thro’ the  Pul¬ 
monary  Vein,  with  as  great  Velocity  as  it  was 
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thrown  out  of  it  into  the  Pulmonary  Artery  5 
and  if  it  does  not,  I  can’t  conceive  how  fuch  an 
Effect,  as  above  mentioned,  could  be  attributed 
to  it. 

But  granting  the  Adiion  of  the  Lungs  to  be 
the  foie  Caufe  of  the  Diaftole  of  the  .  left  Ventricle 
of  the  Heart,  how  (ball  we  inferr  from  thence 
the  Caufe  of  the  Dilatation  of  the  right  Ventricle  ? 
For  if  the  Preflure  of  the  Air  on  the  Surface  of 
the  Body  was  able  to  increafe  the  Momentum  of 
the  Blood  in  both  the  Cava’s,  fo  as  to  over¬ 
power  the  Reliftance  of  the  right  Ventricle  of 
the  Heart,  ic  would  neceflarily  follow  that  the 
right  Ventricle  would  ever  afterwards  remain 
in  a  State  of  Dilatation  3  becaufe  the  PrefTure 
of  tne  Air  being  conftant  and  equal  on  the 
Surface  of  the  Body,  ( allowing  for  the  dif¬ 
ferent  Heights  of  the  Mercury  in  the  Baro¬ 
meter,  its  Effects  mull  be  fo  too  3  and  this,  of 
itfeif,  is  fufficient  to  detedt  the  Falfity  of  fuch  an 
Hypothecs.  ' 

■  Since 
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Since  therefore  fo  many  fruiciefs  Attempts 
have  been  made  to  account  for  the  Diaftole  of  the 
Heart,  by  fuppofing  the  Syftole  to  be  its  natural 
State  of  Reft  or  Quiefcence,  to  which  it  always 
tends  with  its  utmoft  Force  $  tis  more  than  pro¬ 
bable  that  the  Literati  have  been  deceived  in 
this  Affertion,  and  that  there  is  fome  peculiar 
Mechanifm  or  Stru<5fure  in  the  Heart  itfelf  which 
is  the  Occafion  of  all  this,  without  feeking  fo  far 
for  Affiftants,  or  lugging  in  luch  as  are  quite 
inconfiftent  with  the  animal  Oeconomy.  I  fhall 
therefore,  inftead  of  amufing  myfelf  any  longer 
with  what  has  been  faid  by  others,  confider 
attentively  the  cPhanomena  which  have  fallen 
under  my  Obfervation,  concerning  the  Action  of 
the  Heart,  and  then  deliver,  in  as  plain  a  manner 
as  poflible,  what  my  own  Thoughts  have  fug- 
gefted  to  me  on  this  moft  intricate  Affair. 

The  firft  Thing  to  be  taken  notice  of,  is, 
that  the  Syftole  and  Diaftole  of  the  Heart  and  its 
Auricles  regularly  and  alternately  follow  each 
other  }  that  is,  the  Auricles  are  contra&ed  when 

M  2  the 


A  New  ESSAY 


9* 

the  Ventricles  are  dilated,  and  the  Ventricles  con- 
traded  when  the  Auricles  are  dilated.  I  have  often¬ 
times  laid  open  the  Bread  of  a  Dog,  and  kept-  his 
Lungs  playing  with  a  Pair  of  Bellows,  in  order  to 
obferve  this  compound  Motion  of  the  Heart,  and 
always  found  that  the  Moment  the  Ventricles  were 
contracted,  the  Auricles  were  dilated  by  the 
refluent  Blood,  and  then,  they,  in  their  Turn, 
contracted,  and  propelled  the  Blood  into  the 
Ventricles  ;  fo  that  the  Auricles  evidently  aCt  as 
Antagonifts.  to  the  Ventricles,  and  the  refluent 
Blood  is  of  the  fame  Service  to  the  Auricles  : 
But  as  there  is  fo  much  Difparity  between  the 
contractile  Strength  of  the  Ventricles  and  that  of 
the  Auricles,  there  mull  neceffarily  be  fome  par¬ 
ticular  Contrivance  in  this  Machine,  which,  as 
foon  as  it  is  fully  contracted,  makes  itfelf  unbend 
again,  or  ceafe  to  contract ;  by  which  means  the 
Auricles,  though  weak  in  Comparifon  to  the 
Ventricles,  have  Power  enough  to  dilate  the  Ven¬ 
tricles  to  fuch  a  Pitch  before  they  are  capable  of 
acting  again.  The  fame  Thing  may  be  faid 
of  the  Auricles  ;  for  as  the  Reflux  of  the  Blood 
is  Ready  and  equal,  the  Preflure  on  the  Auricles 
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muft  be  fo  too  ;  and  as  the  Auricles  are  ftrong 
enough  to  contradl  themfelves,  notwithftanding 
the  conftant  Impulfe  of  the  Blood,  it  naturally 
follows,  that  if  they  did  not  relax  of  their  own 
accord,  the  Preffure  of  the  refluent  Blood  would 
not  be  able  to  overcome  them. 

.  r  *  "  / 

Without  fome  fuch  Mechanifm  as  this, 
it  plainly  appears  from  what  has  been  faid, 
that  no  Power  yet  known,  either  within  or 
without  the  Body,  would  be  able  to  dilate  the 
Heart ;  and  therefore  I  beg  Leave  to  profecute 
this  Thought,  and  try  if  I  can’t  make  it  agree¬ 
able  to  fome  other  ‘Phenomena  which  frequently 
happen  in  the  animal  Oeconomy. 

I  n  all  hydraulic  Engines  there  is  an  abfolute 
Neceflity  for  a  perpetual  Supply  of  the  moving 
Force,  though  it  may  not  always  adt  on  the 
fame  Part  of  the  Machine,  efpecially  if  it  be 
a  compound  one,  but  fometimes  on  one  Wheel, 
and  fometimes  on  another,  according  as  the 
Springs  and  Movements  are  difpofed  to  receive 

the  fame.  r  : . 
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Thus  I  believe  it  to  be  with  the  Heart, 
and  its  Auricles,  whofe  alternate  Motions,  being 
mechanically  performed,  doubtlefs  arife  from  an 
alternate  Influence  of  the  animal  Spirits  on  their 
mufcular  Fibres  ;  but  to  illuftrate  this  moll  excel¬ 
lent  Piece  of  Machinery,  and  to  fhew  the  Manner 
of  its  Action,  from  fuch  Principles,  is  the  Diffi¬ 
culty  :  However,  I’ll  not  defpair,  but  venture  to 
fuppofe  ( it  being  beyond  the  Reach  of  ocular 
Demonftration )  that  the  Nerves  which  fupply 
the  Heart  and  its  Auricles  are  always  open  5  that 
is,  they  have  no  Conftridtions  at  their  Extremities 
or  elfewhere,  as  thofe  of  the  voluntary  Mufcles 
have,  but  admit  the  animal  Spirits  to  fly  from 
the  Brain  into  the  mufcular  Fibres  of  the  Heart 
and  its  Auricles  without  any  Lett  or  Impedi¬ 
ment,  or  without  any  Impulfe  or  Affiftance  from 
the  Will. 

This  being  the  Cafe,  the  Ventricles  of  the 
Heart  will  be  firfl:  of  all  contra&ed,  by  reafon 
of  their  fuperior  Power  ;  and  during  their  Con- 
tra&ion,  it  appears,  from  what  has  been  faid 
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above,  that  every  individual  Fibre  in  them  will 
be  corrugated,  thicken’d,  and  fwelled  by  the 
Influence  of  the  animal  Spirits  :  And  now  if  we 
confider  how  ftrong  and  uniform  the  Prefliire  of 
thefe  Fibres  rauft  be  upon  the  Blood  in  the 
Ventricles,  before  it  can  propel l  it  with  fo  much 
Velocity,  and  in  how  many  different  Directions 
the  Fibres  run  in,  it  will  not  be  at  all  unreafon- 
able  to  think  that  the  Extremities  of  the  Nerves, 
which  are  inferted  into  every  Fibre,  and  are 
extreamly  fmall  and  tender,  may  be  prefled 
upon  and  fqueezed  during  the  violent  ACtion  of 
the  Fleart,  and  the  Re-aCtion  of  the  Blood,  fo 
as  to  prevent  the  Influx  of  any  more  animal 
Spirits  ’till  the  Prefliire  is  abated,  or  ’till  the 
mufcular  Fibres  are  relaxed  and  dilated  again. 

The  Influx  oi  the  animal  Spirits  being  ob- 
ftruCled  when  the  mufcular  Fibres  of  the  Heart 
are  in  their  State  of  Contraction,  and  the  animal 
Spirits  being  extreamly  volatile,  the  Vigour  of 
the  Attraction  between  the  conftituent  Particles 
of  the  Fibres  will  inftantly  ceafe,  and  the  Ven¬ 
tricles  will  Hand  in  need  of  fome  proper  Affiflant 
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to  dilate  them  again  to  their  ufual  Size,  and  to 
take  off  all  the  Preffure  and  ObftruCtions  from  the 
Extremities  of  the  Nerves  5  that  is,  before  the 
animal  Spirits  can  have  a  free  and  uninterrupted 
Paffage  into  the  mufcular  Fibres  again,  the  Fibres 
muft  be  extended  to  their  ufual  Lengths. 

N  o  w  this  friendly  Office  is  no  fooner  wanted 
but  performed  by  the  fucceffive  Contraction  of 
the  Auricles,  which  are  now  ftrong  enough  to 
propell  the  Blood  into  the  Ventricles,  to  dilate 
their  relaxed  Fibres,  to  take  off  all  ObftruCtions, 
and  to  make  Way  for  the  animal  Spirits  to  fly 
into  every  minute  Fibre  again  5  which  no  fooner 
happens,  but  there  fucceeds  another  Contraction 
and  Dilatation  of  the  Ventricles,  as  defcribed 
above. 

Hence  it  appears,  that  when  the  Heart  is 
contracted,  the  Manner  of  its  own  Motion  pre¬ 
vents  a  Continuance  of  it  $  and  without  fome 
fuch  Mechanifm,  ’tis  evident  that  neither  the 
Strength  of  the  Auricles,  nor  the  Pondus  of  the 
refluent  Blood,  nor  the  Preffure  of  the  Air,  nor 
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any  Thing  elfe  which  wc  are  able  to  difcover^ 
would  be  fufficient  to  dilate  the  Ventricles  of  the 
Heart,  if  the  fame  attractive  invigorating  Influ¬ 
ence  was  always  to  aCt  with  a  conftant,  equal ? 
and  regular  Force  on  their  mufcular  Fibres  3  fo 
that,  in  all  Probability*  this  is  a  true  and  real 
Defcription  of  the  Action  of  the  Heart,  both  as 
to  its  Syflole  and  Diaftole. 

<r 

The  fame  Contrivance  will  account  for  the 
alternate  Contraction  and  Dilatation  of  the  Au¬ 
ricles  }  becaufe  the  conftant  Preflure  of  the  refluent 
Blood  is  of  the  fame  Ule  towards  extending  their 
mufcular  Fibres,  after  their  Contraction,  as  the 
Impulfe  of  the  Blood  in  the  Ventricles  is  from  the 
Contraction  of  the  Auricles. 

I  f  Time  would  permit  it,  we  might  here 
expatiate  very  largely  on  the  Beauties  and  Ex¬ 
cellencies  of  the  whole  Piece  of  Machinery  5 
which  is  fo  admirably  contrived,  that  the  Impulfe 
given  from  one  Part,  always  begets  Motion  in 
another,  That  on  the  next,  and  fo  on  through¬ 
out  the  whole  Body.  From  the  Circulation  of 
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the  Blood,  the  Being  and  Motion  of  the  animal 
Spirits  are  derived  ;  from  the  Influence  ol  the 
animal  Spirits  over  the  mufcular  Fibres,  arifes  all 
manner  of  Mufcular  Motion  ;  from  Mufcular 
Motion ,  the  Circulation  of  the  Fluids  is  main¬ 
tained  ;  and  from  the  Circulation  of  the  Fluids, 
all  the  Velfels  are  kept  warm,  fup£le,  diftended, 
and  every  way  ready  for  Motion  :  but  how 
the  Erimum  Mobile  or  Firjl  Impetus  is  given, 
is  beyond  the  Reach  of  our  frail  Capacities  to 
conceive. 

This  is  my  Theory  of  Mufeular  Motion. , 
which  I  have  deduced  from  a  very  uniform, 
Ample,  and  beautiful  Structure  of  the  Nerves 
and  mufcular  Fibres,  and  from  the  commonly- 
known  Laws  of  Matter  and  Motion  :  and  lince 

/  J 

it  appears,  from  all  the  Difcoveries  which  have 
hitherto  been  made,  that  Nature  takes  the  moft 
eafy  Courfe  in  all  its  Productions  j  it  follows, 
that  whenever  we  would  inveftigate  or  trace  out 
any  of  the  fecret  Footfteps  of  Nature,  it  muft 
always  be  done  by  the  moft  Ample  and  uncom¬ 
pounded  Means,  by  deriving  two  or  three  general 

Principles 
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Principles  from  cPhanomenay  and  afterwards  by 
fhevving  how  the  Properties  and  Actions  of  other 
Bodies  follow  from  thofe  manifeft  Principles, 
though,  at  the  fame  time,  the  Caufes  of  thofe 
Principles  are  not  yet  difcovered. 

This  is  the  Cafe  in  Hand  :  Attraction  and 
Repulfion  are  Principles  manifeftly  belonging  to 
Matter  5  but  the  Caufes  of  thefe  Principles  are 
kept  as  Secrets  in  the  Bofom  of  Nature.  .  The 
Brain  is  a  Heap  of  exquifitely  fine  Glands,  and 
the  Nerves  are  their  excretory  DuCts  5  from 
whence  we  are  perfuaded  that  they  contain  the 
moft  fubtile  Matter  in  the  Body,  though  it  is 
beyond  our  Power  to  demonftrate  its  Exiftence 
to  any  of  the  Senfes  :  So  that  the  two  main  Prin¬ 
ciples  upon  which  I  have  founded  my  Theory  of 
Mufcular  Motion ,  are  fo  intricate  and  obfcure, 
that  we  are  not  able  to  difcover  the  Caufe  of  the 
former,  nor  abfolutely  to  prove  the  Exiftence 
of  the  latter  :  But  notwithftanding  this,  what  I 
have  advanced,  feems,  at  leaft  to  me,  fo  very 
like  the  frugal  Simplicity  of  Nature,  that  the 
more  I  think  of  it,  the  more  I  am  convinced  of 
its  Truth. 
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T  H  E  whole  Foundation  of  natural  Philo- 
fophy,  (  a 5  Dr.  Cheyke  f  obferves  )  is  Simplicity 
and  Analogy  ;  or  a  Ample,  yet  beautiful  Har¬ 
mony,  running  through  all  the  Works  of  Nature 
in  an  uninterrupted  Chain  ofCaufes  and  Effects, 
with  proper  Limitations  and  Circumftances  : 
And  if  thele  Principles  be  fuperfeded,  or  this  Chain 
broken,  we  can  expedt  nothing  but  Abfurdities 
and  Inconfiftencies  in  Philofophy.  For  Simplicity 
and  Harmony  are  the  fureft  Maiks  that  the 

4 

Difcoveries  made  are  of  the  true  Kind,  and: 
Analogy,  the  belt  Rule  to  make  them  by. 

Bet  before  I  conclude  this  ESSAY ’  it 
may  be  proper  to  obviate  an  Objection  which 
might  orherwife  be  raifed  again fl:  it  •  iz  It 
may  feem  reafonable  to  think  that  the  Conti  adtion 
of  the  Fibres  of  the  voluntary  Mufcles  will  prefs- 
upon  and  hinder  the  Influx  of  the  animal  Spirits 
alter  the  fame  manner  that  I  fuppofe  it  does  in 
the  Fibres  of  the  involuntary  Mufcles  j  flnee  there 
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is  no  Difference,  that  we  know  of,  in  their  Con¬ 
formation,  and  confequently  it  would  then  be 
out  of  our  Power  to  keep  any  of  the  voluntary 
Mufcles  in  a  State  of  Contraction  fo  long  as  we' 
are  well  known  to  do. 

To  which  I  anfwer  ,*  There  is  no  doubt  but 
the  voluntary  Mufcles  would  be  alternately  con¬ 
tacted  and  relaxed  as  the  involuntary  ones  are  j 
and  it  would  be  entirely  out  of  our  Power  to 
contract  any  of  the  voluntary  Mufcles  a  good 
while  together,  was  it  not  for  the  frefli  Impetus 
which  the  Will  is  capable  of  giving  to  the  Spirits' 
in  thofe  Nerves  which  go  to  the  voluntary 
Mufcles.  Now  tis  from  this  additional  Force- 
or  lmpulfe  which  is  conftantly  applied  to  the- 
animal  Spirits,  when  we-  contract  any  of  the 
voluntary  Mufcles,  that  l  fuppofe  they  become- 
able  to  remove  the  little  Refiftances  they  meet 
with  at  the  Extremities  ot  the  Nerves,  from: 
the  Contraction  of  the  mufcular  Fibres  $  and  by 
this  Power  the  animal  Spirits  do  continue  to  fly 
into  the  voluntary  Mufcles,  and  there  may  be 
a  conftant  Contraction  of  them  as  long  as  the: 
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Will  is  able  to  dircCt  the  Spirits  with  a  fufficient 
Impetus  :  Whereas  this  additional  Power,  which 
the  Will  imprelTes  on  the  Spirits,  cannot  be  fup- 
pofed  to  be  communicated  to  the  Nerves  of  the 
involuntary  Mufcles  ;  and  confequently,  for  want 
of  this  Affiftance,  their  Extremities,  may  be 
(lightly  block'd  up,  and  the  Influx  of  the  Spirits 
interrupted,  till  the  Fibres  are  dilated  again. 

B  u  T  this  may  be  more  clearly  explain’d,  by 
an  Obfervation  which  I  have  many  times  made 
on  thofe  People  who  are  afflicted  with  a  Shaking 
Palfy  :  viz.  That  tho’  the  Mufcles  of  the  Carpus 
are  alternately  contracted  and  relaxed,  and  the 
Hand  is  thrown  about  from  Place  to  Place,  when 
the  Perfon  does  not  at  all  think  of  it  ;  yet  if  he 
has  a  mind  to  grafp  any  Thing  in  his  Hand,  ’tis 
always  in  his  Power  (  except  in  the  laft  Degree  of 
this  Illnefs )  to  keep  the  very  fame  Mufcles  in  a 
fteady  State  of  Contraction  for  fome  little  Time. 

Hence  it  appears,  that  when  the  Nerves  are 
fo  far  weaken’d  and  relaxed  that  the  Spirits  fly 
through  them  involuntarily,  the  voluntary  Mufcles 
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become  involuntary  ones,  and  they  are  alternately 
contracted  and  relaxed,  for  the  fame  Reafon  that 
the  Heart  itfelf  is  :  But  when  the  Mind,  like  a 
skilful  Mufician,  ftrikes  upon  thofe  Nerves  which 
go  to  thefe  Mufcles,  it  impreffes  a  greater  Force 
than  ufual  to  the  animal  Spirits  ;  by  which  means 
they  remove  fuch  little  Compreflions  or  Con- 
ftri&ions  as  we  fuppofe  to  be  at  the  Extremities 
of  the  Nerves,  and  open  a  PalTage  into  the 
mufcular  Fibres  as  long  as  the  Will  is  capable  of 
diretting  the  animal  Spirits  to  thefe  Mufcles  with 
a  fufficient  Impetus. 
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( the  Fourth  Edition,  revifed  and  correfled :  To  which 
is  now  added ,  An  Appendix,  containing  a  Jafe  and  eafy 
Method  to  cure  the  Fenereal  Difeaje ) 

i./^OLLOQUIA  CHIRURGIGA:  Or,  The 
whole  Art  of  Surgery  epitomiz’d,  and  made  eafy, 
according  to  Modern  Practice.  Wherein  all  Things, 
neceffary  to  be  known  and  pradtiled  in  the  Cure  ot 
'tumors,  JJlcers ,  Wounds,  FraBures ,  and  DiJ locations  are 
concifely  handled,  practically  and  plainly  apply  d  •  the 
Rules  fo  fhort,  that  the  Whole  may  be  with  Eafe  re¬ 
member’d  ;  and  the  Method  lo  certain,  that  it  may  be 
always  fafely  depended  upon.  Whereby  every  one  may 
be  able,  in  a  very  fhort  T  ime,  to  give  an  Account  of  his 
Profellion,  without  reading  a  Multitude  of  Books*  To 
which  is  added  a  Compendium  of  Anatomy  ;  the  bike, 
for  Brevity  and  Method,  not  extant.  By  James 
H  andley,  Surgeon.  Price  in  Calf  3s.  in  Sheep 
is.  6  d. 

a.  MECHANICAL  EESSAYS  on  the  ANIMAL 
OECONOMY.  Wherein  not  only  the  Conduct  of  Na¬ 
ture  in  Animal  Secretion,  but  Senfation,  and  Human 
Generation,  are  diftin&ly  conflder'd,  and  anatomically 
explain'd.  As  alfo,  The  particular  Manner  of  the  Opera¬ 
tion  of  a  Medicine  is  accounted  for,  and  many  other 
curious  and  uncommon  Subjects  are  treated  of;  neceffary 
for  all  that  ftudy  Nature,  and  particularly  thofe  that 
make  Phyfick  or  Surgery  their  Practice.  Price  5  s. 

By  the  above  Author t 


